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Graphie Panelboard installed by Lummus Company in Magnolia Petroleum Company's Thermofor 
Catalytic cracking units 2 3. (Photo courtesy Falstrom Company. Passaic. Ne 


w Jersey.) 
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A NEW FACTUAL METHOD OF 


SIZING CONTROL VALVES FOR 
FLASHING CONDENSATE SERVICE 


This new simplified valve sizing procedure is 
based on over 7,000 man hours of actual labora- 
tory test data utilizing modern testing and 
measuring methods. 


TECHNICAL PAPER TELLS T 


Write for your copy today. 





WORLD LEADER IN RESEARCH FOR 
BETTER PRESSURE AND LIQUID LEVEL CONTROL 


For more information circle 1! on inquiry card. 
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OPERATOR REMOVES TRAY OF STEEL PARTS FROM ANNEALING FURNACE. G-E PYROMETER FURNISHES THE REQUIRED PRECISION CONTROL. 


on small furnaces, ovens, kilns... 


Use G-E Pyrometers for Precision Process Control 


For single-unit process control jobs, such as the annealing 
operation shown above, cost takes on extra importance. 
General Electric’s line of pyrometers offers relatively in- 
expensive control for common applications where reading 
accuracy within *4 of 1% is permissible. 

Low-cost control begins with G.E.’s low pyrometer prices. 
Prices start at $215.78*. 


PRECISION CONTROL is your assurance that G-E pyrom- 
eters will read the same every time temperature conditions 
are the same. That’s repeatability—the essence of precision 
control, A repeatable process means identical results, so 
important to modern industrial production, 


HIGH SENSITIVITY—any change in temperature equivalent 
to 1/10 of 1% of full scale is enough to initiate control 
action. Tight sealing of all removable parts helps keep dirt 
or moisture from disturbing this sensitive control. 


ACCURACY is sustained with automatic cold-junction 
compensation. This feature prevents any changes in ambient 
temperature (within 20 to 140°) from distorting the true 
reading. 

Accuracy is held to within 34 of 1% of full scale. 

SEVERAL TYPES AVAILABLE, including indicators, indi- 
cator controllers, and protectors. Offered in either 2-position 
or 3-position models for flush or surface mounting. Scale 
requirements can be fulfilled from a variety of temperature 
ranges in the 0-3000F span. 
FOR COMPLETE INFORMATION, contact your G-E Appa- 
ratus Sales representative, or write for Bulletin GEC-713 
to General Electric, Section 602-255, Schenectady 5 Sa ee 
*Mfr's Suggested Retail Price. 


G f N FE uw A L 3 LE CT & | C SHOCK-RESISTANT CONSTRUCTION sustains accuracy with light 
moving-unit, 3!4-lb. alnico magnet, and sturdy stationary parts. 
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EASY MAINTENANCE is evident in such G-E construction features 


as the plug-in indicator and control units—replaceable in a moment. 





The heavy, long-travel 
K & M valve spring is 
calibrated for precise 
deflection rate. It com- 
bines. with the large 
diaphragm to provide 
an exceptionally high 


iA itom@- i Maileliciemellelslilacls tu miler: power-factor. Inner 


relaMmch 4423) ilolaleli nvm elie lemmchsasia ih as valve positioning is 
y larg 
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tact with the diaphragm button 
throughout the full valve stroke. 
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Steel spring barrel 
and steel yoke pro- 
vide the strength 
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required for long, 
hard, shock-resist- Body flow passages are a minimum of 140% 
ant service. of comparable pipe size area—smooth, turbu- 
lent-free, high capacity flow is assured. Inner 
valve open areas average 80% of compa- 
rable pipe area—pressure drop takes place 
principally through the inner valve where 


it is fully controllable. 


The K & M method of Teflon packing 
utilizes molded rings bf shredded 
Teflon, retained by solid Teflon top 
and bottom rings. The need for com- 


K & M inner valves are available in 


wide variety to provide desired flow 


ressi members is eliminated, and ie 
hetsaponsss characteristics for all process 


with it the danger of corrosion or con- applications. 


tamination of packing box parts. 
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1 9@ly4( CONTROL VALVE 


No other control valve has the No other control valve is backed 
features of a K & M valve. No by an organization so wholeheart- 
other control valve is designed so edly interested in helping instru- 
explicitly to meet the require- ment engineers to solve exacting 
ments of modern instrumentation. application problems. 


NEWEST ] 918144 


CONTROL VALVE 


The K & M Type 1460 is a new angle 
valve especially developed to handle 
high pressure drops and fluids contain- 
ing slurry, sludge, coking and similar 
contaminations. It is particularly 
adapted for applications in modern 
refineries and petro-chemical plants. 
Available in sizes to handle pressures 
up to 1,500 pounds, and can be fur- 
nished in various metals and alloys for 
highly corrosive and high temperature 
service. 





KIELEY & MUELLER, INC. 


Valve Makers Since 1879 
MIDDLETOWN, NEW YORK 


rd 
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Benchboard 
Console 


Five Section 
Cubicle Control 
Board and 
Lighting Canopy 


Corner 
Cubicle 
Section 


sefinery Cubicle 
with Mimic Flow 
Diagram in Color 


Superior ENgINGBrING waxes 


FALSTROM YOUR LOGICAL CHOICE! 


Experienced designing and quality fabri- 
cation assure the efficiency of any indicat- 
ing, recording, or control installation. 
Whether you are planning new construc- 
tion, modernizing existing installations 
or adding to present equipment, FAL- 
STROM offers long years of experience 
and the most modern facilities for fabri- 
cating to your specifications or recom- 
mending standard designs. In any case, 
by specifying FALSTROM you specify 
the highest possible quality metal work- 
ing techniques known to the industry. Es- 
timates on your needs will be supplied 
promptly—call or write FALSTROM to 
arrange a consultation. 





SINCE FALSTROM 
wise COMPANY 


rt, Passaic, New Jersey 


DESIGNERS, ENGINEERS AND BUILDERS OF 
CUSTOM METAL PRODUCTS FOR INDUSTRY 


For more information circle 4 on inquiry card 
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FOR MEASURING TEMPERATURES ELECTRICALLY 














ACCURATE, DIRECT-READING, EASILY-OPERATED INSTRUMENTS, WITH ELECTRICAL 
COLD-JUNCTION COMPENSATION. 


These potentiometers have been used for years by the leading motor car and aircraft manu- 
facturers for proving-ground and flight-test work as well as in the laboratory. 
@ Three models from which to choose the instrument for your application. 

Model 13P02, with single temperature scale. 

Model 14PO (illustrated) with high and low temperature scales. 

Model 78PO with one temperature and one millivolt scale or two 

temperature scales, for different thermocouple materials. 


Housed in a sturdy hardwood case, approximately 11%” long, 10” wide and 7%” high. Weight approxi- 
mately 17 lbs., shipping weight 20 Ibs. 


For dependable temperature instrumentation, use these potentiometers with LEWIS leads, selector 
switches and thermocouples. 


THE LEWIS ENGINEERING €O. 


NAUGATUCK, CONNECTICUT 


Manufacturers of Complete Temperature Measuring Systems for Aircraft 
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LET (2XSUR TIMERS MAKE 
YOUR PROCESS AUTOMATIC 





‘THIS PANEL WEL) FOR 
You 


i iid a panel, 
will design and bui 
ye to plug in and produce for you. 


- 
Lad 
‘ 
. 


Udita 


CONTROL YOUR 
MACHINES WITH EAGLE 


PRECISION TIMERS FOR 
GREATER PROFIT 


Eagle “know how” engineers, (without 
obligation), will study your individual 
process and suggest the right timer to 
improve the quality and speed-up pro- 
duction of your product. You can save 
countless man-hours for greater profit 
with Eagle precision timing or count- 
ing. 
A WIDE VARIETY OF 


FOR YOUR SELECTION. WO NCI MS CINVE 


TELL US YOUR PROBLEMS — WE'LL DO THE REST 


For more information 
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--- Thanks to a W&T Precision Instrument 
FEATURES: 


Full protection against overpressure 

Custom calibrated scales in units of force or torque 

Two revolution indicator provides scale 45 in. long with 
only an 812 in. diameter dial. 

Sensitivity one part in 10,000; accuracy one part in 1000. 


If you have a problem in the measurement or control of 
pressure, write today for additional information. 


WALLACE & TIERNAN 
PRODUCTS, INC. 


ELECTRICAL MECHANISMS AND PRECISION INSTRUMENTS 
Belleville 9, New Jersey e Represented in Principal Cities 
In Canada, Wallace & Tiernan Products, Ltd. — Toronto 


W&T Precision Dial Manometer = 
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REQUIRE PRECISE TEMPERATURE CONTROL? 


Now, with Thermo Electronic Control- 
lers, thermocouple and resistance bulb 
types, you can afford accurate, auto- 
matic temperature control on processes 
and equipment operating between 
—100°F and 3000°F. The two-position 
control action is continuous and high 
speed, only one part—a magnetic con- 
trol relay — moves positively when the 
process calls for a change of heat. Both 
types of controllers incorporate a null 
balance circuit for high measuring ac- 
curacy with an electronic control sys- 
tem for sensitivity and speed. Calibra- 


Thermo 


Electronic 


TEMPERATURE 
CONTROLLERS 


provide 

NULL BALANCE ACCURACY 
ELECTRONIC SENSITIVITY 
AND SPEED 


AT LOW COST 


tion is guaranteed to within plus or 
minus % of 1% of full scale range. 
Bright signal lights indicate tempera- 
ture conditions and are clearly visible 
over wide angles and great distances. 
Outstanding features of Thermo 
Electronic Controllers are simplicity of 
design and sturdy and compact con- 
struction. They are easy to install, eco- 
nomical to operate, and require little 
maintenance. Severe vibration or me- 
chanical shock will not affect the meas- 
uring accuracy or control sensitivity. 


TELL US ABOUT YOUR TEMPERATURE CONTROL PROBLEM OR WRITE FOR 


Thermocouple Pyrometer Controller Bulletin 50F 


Resistance Bulb Controller Bulletin 55F 


OTHER 
THERMO 
ELECTRIC 

PRODUCTS 


Thermocouples 

Protection Tubes 

Quick Coupling Connectors 
Thermocouple and Extension Wires 


Thermo Electric (0, Ic 


FAIR LAWN NEW JERSEY 


Resistance Bulbs 
Connector Panels 
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Saves 
valuable research 


and testing time 


Always in the past, it has been 
necessary. to Custom design pulse 
fest equipment for each individual 
application this has proved a most 
costly and time-consuming engi- 
neering operation. But) now the 
major portion of this work can be 
climinated through the use. of 
Burroughs “Unitized” Pulse Control 
Equipment. ‘These standardized units 
are complete within themselves and 
each performs one basic operation, 
such as generating, mixing, gating 
counting, et Phe units can be 
arranged and rearranged in almost 
any manner necessary to simulate 
actual conditions of usage for the 


component part being tested. 


AS AN EXAMPLE—MEASURING THE BEHAVIOR OF MAGNETIC CORES 


Pictured here is a Burroughs Core ‘Tester output of this unit may be observed 
BCT-300 designed to swiftly and accuratels standard laborator' oscilloscope Pow 
measure the “switching time” and “squareness supplied from a 9101C power supply. 


ratio” of toroidal cores. The unit is made up of 


IN RADAR, TELEMETERING 
eight standard Pulse Control units (one Low This BC'P-300 is typical of the many 
DIGITAL COMPUTING Frequenc v Pulse Generator 1004( id lip Flo» appli ations of PBurrough Unit 
TELEVISION AND! 4101C. a Coincidence Detector 1201B. anid Cimsiaal Equipment. Pertinent 
NUCLEAR PHYSICS five Pulse Delay units 1301¢ mounted ina ina specific stior 4 


rack with other a ssory) equipment Thi be found on the 


FOR APPLICATIONS 
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PULSE CONTROL EQUIPMENT 


shown here can be mounted on a 19-inch rack 


and arranged to fit your specific requirements 


PULSE DELAY 
Type 1301C—In this unit, a 0.1 micro follower so that it can be used for observing 


second input pulse triggers a single-shot the time delay oscilloscopically 
multivibrator of controllable period, and a 
0.1 microsecond pulse of reversible polarits 
is regenerated at the end of the multi 
vibrator period. The delay of the 0.1 micro line in 0.05 microsecond steps from 0.1 to 
second output pulse is continuously adjust 1g 


Type 1302A — This unit delays 0.1) micro 


econd pulses by means of a tapped delay 


microseconds, Reversible output polar 


ible in five overlapping ranges from | ty of variable amplitude is also provided 
microsecond to a maximum of about 80,000 


microseconds Type 1303B — This unit, which provides 
In addition, a rectangular pulse with a fixed delay of O.1 microsecond is designed 
duration equal to the delay period between to be connected in cascade with RG-62/1 
the 0.1 microsecond input ind output coaxial cable without mismatch Input and 
pulses is brought out to a jack on the front output ¢ ible connectors are mounted on a 


ol the 1) nel through a d-« coupled cathode flanged box bY “2 = 1% inches 


FLIP-FLOP 
Type 1101C The flip-flop is a bista i of 


circuit: designed specifically to provide an marked Zero 
output voltage level to used as a gate pply either 

in comeidence circuits e unit) contain npedence level 

a pentode Eccles-Jordan circuit capable of 

bein switched at. rate p to 2.5 meva : 

trie panel whi I i i OSItTION } 

~@ cycles per S¢ ! Ane flip-flop ee Le, : ota’ hloct 

second pulse the rea t init: whiel in be ed 


There are two con leh I i tront 


three ip , one, an oO Operate in { lich installed at a 


operating \ 1 rl i mote 


Type 1402C Phi 
between. the 
flip-flop and 0.1 micro 


feed the output to four 


coincidence 


input ection 1 imilar 

coincidence detector, I ] 

the output pulse position is its own al 
plitude control nm three positior 


toggle switch wh 1 used to. select 


MIXERS 
Type 1601A—This mixer has four input pos Type 1602A— [his mixer is a panel-mounte 


tions which feed a common output through twin mixer functionally equivalent to two 


crystal diodes. Four standard input connec f Type 1601A 


tors and one output Connector are mo inted connector ( Oo! 
) 


' ) ' 1 . 
™~e 1 OX 2 2 ie a nch each mixer, 
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Burroughs Accessory 
PULSE CONTROL EQUIPMENT 


-necessary for fast circuit assembly 


~€ 


This unit is a magnetically regulated d-« 
power supply providing the seven volt 
ages necessary for the operation of 
several pulse generators, flip-flops, coin 
cidence detectors, ete Each d-c voltage 
is automatically regulated to within | 
per cent of the selected voltage for load 
variations from 10 per cent load to full 
load, and for a-c line input variations 
of 8 per cent, Two. separate trans 
formers, cach with tapped primaries and 
two secondaries, supply a total of 50 
amperes of heater current at 6.5. volts 


The unit, which is operated from a 115 


volt, 60-cycle, 20-ampere — single-phase 
power source, has each of the seven 
output voltae interlocked by relays, 
thus providing protection from loss of 
voltage in any of the supplies, and has 
fuses for over-current: protection 


MOUNTING RACK—Type 7002A 


This is a standard 19-i1 
with plug-in) power outk 
along each s | \ppros 

ol mounting ce a 
din Ss1or thie 

1 


’ 


the remaining 


Originalls 1 to) spec Ip ane public and privat Iypical computer 


simplify the buildis of electronic. test users and their solved) problems are: 


equipment at the Burroughs Researcl Westinghouse Aviation Gas Turbine Div. 


Center, “Unitized” Pulse Control Equip lurhojet engine desten and performance 


ment is now beine used by many leading calculations. Philco Antenna calculations. 


organizations in electronic research Sell and Howell — Optical ray tracing. 
Hydrocarbon Research, Inc.—Stresses in 

More than 500 of these pulse control R , 
over 


pipe 


Correlation of psychologu al tests on personnel, 


Jellows & Associates 

panels were used in the construction of 
of ‘ 5 
the high speed digital computer now in 


Control Equipment operation at the Burroughs Research 


Center. They represent) the primary 


For full information and consultation 
regarding Burroughs “Unitized’”’ Pulse 
Control Equipment, the Burroughs Digi- 
tal Computer, or other problems related 
to electronics or magnetics, call or write 
Department 15, Electronic Instruments 
Division, Burroughs Research Center, 
a ee ee ee ee basis, to interested organizations, both 511 North Broad St., Philadelphia 23, Pa. 


d Research Institute 
Research ¢ 


Massachusetts Institute of Technology reason why it was possible to complet 
this unique machine in only nine months 
University of Michigan 


Consolidated Engineering Corporation Incidentally, the services of the Burroughs 


; . ] | 
National Union Radio Corporation computer are now available, on a fee 
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Basic design simplicity of the 
exclusive Milton Roy liquid end 
step-valve assures high and 
reproducible volumetric efficiency. 
The self-cleaning double ball-checks 
seat positively, dislodge any 
trapped particles by spinning 


action, are snap-acting. 


Chemical Treatment Costs Drop 
with this Milton Roy Pump 


CONTROLLED VOLUME PUMPING On THE Jos in a well-known chemical processing plant, 
this Milton Roy Motor-Driven Controlled Volume Pump 
ear ee re meters the flow of concentrated sulphuric acid to the 


‘és. cnicies oiesiue deoiling step in an ore flotation process. The accurate 
control of acid addition results in minimum usage of 
BLENDING AND FORMULATING concentrated sulphuric acid and subsequent caustic, thereby 


lowering treatment costs. 


This is a typical example of how Milton Roy Pumps effect 
dollar savings in hundreds of applications throughout 
industry. As motor-driven or air-powered units, or as 
components of automatic systems, their accuracy and 
long service life bring measurable returns to users. 

In boiler feed water treatment, for example, they are 
used in all forms of handling internal or external 

treating chemicals; in petroleum processing, for crude 
desalting and gasoline treating; in textile manufacturing, 
for acid, alkali or bleach baths; in instrumentation, 

to satisfy control requirements. 


These are rugged, dependable pumps. They meter 

practically any liquid—abrasive slurries, solids in suspension, 
solvents—in capacities from 3 milliliters per hour to 

45 gallons per minute, against pressures up to 

25,000 pounds per square inch with instrument 

accuracy. We invite your inquiries. 


your | 


te for your free cof _ €COMPAN 
pe dh ae 
Manual intttd © VAG E MERMAID TANE © PHILA. 18, PA. 
Engineering Representatives in the United States, Canada, te oe” a 


Mexico, Europe, Asia, South America and Africa CONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 


se 9 or y 10 juiry card 
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PERMANENT MAGNETS and ASSEMBLIES 
for Magnetrons and Traveling Wave Tubes 





The group of magnets illustrated above, weighing from a fraction 
of a pound up to 75 pounds, are indicative of the wide range of 

Arnold production in this field. We can supply these permanent Made tO your 
magnets in any size or shape you may need, with die-cast or - 
sand-cast aluminum jackets, Celastic covers, etc. Complete assem- , Specifications 
blies may be supplied with Permendur, steel or aluminum bases, 

inserts and keepers as specified . . . magnetized and stabilized as 


desired. @ Let Arnold handle your magnetron and traveling wave ANY SIZE SHAPE 
tube permanent magnet requirements. emis ’ 
oom | OR COATING REQUIRED 


TH ARNOLD F-NGINEERING Company a 


SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION ‘ “4 
AL General Office & Plant: Marengo, Illinois: your inquin 12S 

dl on DISTRICT SALES OFFICES 
el New York: Empire State Bldg. Los Angeles: 3450 Wilshire Blvd. 


For more information de tt on intake 
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Simplified WESTON 


Recording Potentiometer 


Here is the recorder that has been widely acclaimed by instrument 
men because its new design concept has contributed new simplicity 
and new economies in instrument operation and maintenance. More 
compact, too; and its rugged construction gives it new resistance 

to vibration and shock, assuring sustained high accuracy over 
longer periods. Can be used to measure and record temperature, 
d-c current, d-c voltage, resistance, a-c voltage, a-c current, 

speed, speed ratio, power, frequency, hydrogen ion (pH), light 
intensity or any other quantity that can be converted into 
electrical values. The whole story is available in booklet form. 
Write for your copy today. WESTON Electrical Instrument 
Corporation, 614 Frelinghuysen Avenue, Newark 5, New Jersey. 
Representatives in all principal cities. In Canada... 

Powerlite Devices, Ltd., Montreal, Toronto. STO 


WESTON Yxumenl 


INDICATE — RECORD — CONTROL 














_ WHAT'S NEW AT BRISTOL . . . . WHAT'S NEW AT BRISTOL «so 


CONTINUOUS STANDARDIZATION 


... IN Bristol Electronic Dynamaster 
Potentiometers and Pyrometers 











BRISTOL 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
. 13 
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WHAT'S NEW AT BRISTOL . « « « 








WHAT'S NEW AT BRISTOL | 








with no dry cells 


@ CONTINUOUS STANDARDIZATION elimi- 
nates need for dry cells —supplies voltage that 
is continuously compared with standard cell. 

@ CONTINUOUS OPERATION—NOTIME OUT. 
With continuous standardization, the potenti- 
ometer is free to continuously measure, record, 


and control. No time out or interruption is re- 
quired for periodic standardization. 

@ NO STANDARDIZING MECHANISM: Con- 
tinuous standardization is taken care of elec- 
trically. The absence of a standardizing mecha- 
nism simplifies the instrument considerably. 


Continuous Standardization Unit: Eliminates dry cell— 
no interruptions in the operation of the potentiometer for 
standardization—no standardizing mechanism. 


Bristol Electronic Dynamasters are made in 
round- and strip-chart, single- and multiple- 
record recorders, air-operated and electric con- 
trollers (all types of control actions). Two-pen 
and Program Control. 


For the complete story on the modern Bristol Dyna- 
master, write for free 35-page booklet P1245. The Bristol 
Company, i13 Bristol Road, Waterbury 20, Conn. 


THE DEPENDABLE GUIDEPOST OF INDUSTRY 


| 
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Bie, ABR oe 


All 43 stock Constant Voltage Transformers Me Contam Vor 
are described in a four page folder with com- /\ 
plete electrical and mechanical specifications. |e \ T 


Write on your letterhead for Bulletin G-CV170 


Traastermers ter: Constant Voltage © Flvorescent Lighting © Cold Cathode Lighting © Mercury Vopor Lighting ©  tuminous Tube Signs 
S@LA ELECTRIC CO., 4633 W. 16th Street, Chicage 50, Illinois, Bishop 2-1414 ° NEW YORK 35: 103 £. 125th St., TRafalgar 6-6464 
PHILADELPHIA; Commercial Trust Bidg., Rittenhouse 6-4988 ° BOSTON: 272 Centre St., Newton 58, Moss., Bigelow 4-3354 
© KANSAS:GIYa2peMO.: 406 W. 34th StpeMerson4382 ©  Representotives in Principol- CHies 

PR SS cg a FS \ Seg 


> 


ave Hn fereity * ‘ " 


Se ER PBA, 


Pawar 





a recorder you never outgrow! 


The most convertible, most interchangeable, most main- interchangeable. This flexibility enables you to convert 


tenance-saving instrument you've ever seen. instruments to suit your changing needs, at a minimum 
Deliberately designed so that the basic elements are cost, minimum inventory, and without delay at the job 
site. Control through air relay or solenoid easily added. 


Full details in Catalogs 400 and 500. 


identical for the 6", 9" and 12" chart size recorders. 


Temperature and pressure systems are also completely 


What you can do with the Gotham Convertible 


Chart Size 
Function 6" 9" 12" 


[x | X | x | 


Single Temperature or Pressure Controller, Indicating | X 





1-Pen Recorder 








2-Pen Recorder* 
IT’S A TEMPERATURE IT'S A PRESSURE 
RECORDER RECORDER 





3-Pen Recorder* 








4-Pen Recorder* 





1-Pen Recorder-Controller 





2-Pen Recorder-Controller* 





1-Pen Recorder-Controller / 


and 1-Pen Recorder . 





1-Pen Recorder-Controller / 
+ 


and 2-Pen Recorder 


IT'S A TEMPERATURE 





Functions above may be either Temperature or Pressure or Mixed (*) 


AUTOMATIC TIMING 
CONTROLLER 


Multiple cam type, de- 
signed to start and control 
a sequence of process op- 
erations. Opens or closes 
air valves or electric 
switches. Available in 
single cam type. Write for 
Catalog 500. 


RECORDING 
PSYCHROMETER 


Wet and dry bulb. Motor 
drivensuction-type blower. 
Standard chart drive. 
Similar design a»ailable 
for Recording and Record- 
ing- Controlling Hygrome- 
ters.W rite for Catalog 400. 


PORTABLE RECORDERS — Handy, light-weight, 


mercury or vapor actuation, 6", 9", 12" chart sizes. 


See Catalog 400. 


<——_ 


nquiry card, 


OR PRESSURE RECORD- 
ER AND CONTROLLER 


INDUSTRIAL THERMOMETERS 


Straight or angle forms for all purposes. Tem- 
perature ranges between —40°F. and 950°F. 
Also Centigrade scales. Write for Catalog 100. 


DIAL THERMOMETERS 


Wide variety of case styles, tempera- 
ture ranges, connections and fittings. 
Mercury, vapor, or gas-actuated. 
Rigid and adjustable stems. Write for 
Catalog 200. 


EXTERIOR OF TH? 
GOTHAM CONVERTIBLE 


PROGRAM 
CONTROLLER 


Controls either temperature 
or pressure vs. time. 
Controls and records time, 
rate of rise, hold value, 
and rate of cooling. All 
adjustments in this new in- 
strument made from out- 
side of case. Write for 
Catalog 500. 


ANSTRUMENTS 


Division AMERICAN MACHINE AND METALS, INC. 
Sellersville, Pennsylvania 


June 1953 
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Announcing the STANDARD 
aes ag ETER 


fr P*R°E'Ccl*S*E*L°Y 


measuring speed and frequency 


L, Takes Less Space (12” x 12” x 8”) 


Uses Less Power (100 Watts) 


Has Fewer Tubes (Twenty-two) 
EASIER TO READ...MORE RELIABLE... UNIT PLUG-IN CONSTRUCTION 


SINCE 1884 Write for Bulletin #200 


SE the STANDARD ELECTRIC TIME COMPANY 


93 LOGAN STREET * SPRINGFIELD 2, MASSACHUSETTS 


HRON 
e 16 
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The cop who Keeps X-ray traffic moving 


in parallel. lanes 


SPECIMEN 


Fluorescence analysis is the new, fast way to 
find out which elements and how much of each 
are in alloys—without destroying the sample 
of the alloy. 


This trick is accomplished by bombarding the 
alloy specimen with X-rays using a Fluorescence 
Analysis Unit produced by North American 
Philips, Inc. The x-radiations of each element 
bounce off the specimen only to be separated 
according to wavelength and measured. 


As the x-radiations leave the specimen they 
shoot through bundles of fine tubes known as 
ee . ss oom : . 

collimators”. The collimator acts as a kind of 
traffic cop, keeps the rays moving in parallel 
lanes, reduces divergence. This is an interesting 


GEIGER ° 


COUNTER 


SINGLE CRYSTAL 
ANALYSER 


job, and we’re pleased that North American 
Philips chose Superior fine nickel tubing for it 
on the basis of its uniformity in diameter, wall 
thickness and finish. 


Undoubtedly you have opportunities where 
tubing could be helpful—as a carrier, a weight- 
saving structural member, or as a shape that saves 
machining time. Look into the variety of forms, 
sizes, and analyses Superior produces to tight 
specifications. Take advantage of the experience 
and testing facilities that Superior brings to focus 
on your problem. Tell us the nature of your 
application and we'll send you information and a 
Data Memo by return mail. Superior Tube Com- 
pany, 1968 Germantown Ave., Norristown, Pa. 


Round and Shaped Tubing available in Carbon, Alloy, and Stainless Steels, Nickel Alloys, Beryllium Copper, Titanium and Zirconium. 





West Coast: Pacific Tube Company, 5710 Smithway St., 
Los Angeles 22, Calif. UNderhill 0-1331 


que BIO 


17 
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All analyses .010'’ to %"’ O.D. 
Certain analyses (.035'' Max. wall) upto 1%’ O.D. 
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10 MEET YOUR C sins 


NEEDS PROMPTLY 


SUPERIOR ELECTRIC VOLTAGE CONTROL ; ; POWERSTAT 
EQUIPMENT IS AVAILABLE THROUGH AN ey Saree 
ELECTRICAL DISTRIBUTOR CONVENIENTLY 
LOCATED NEAR YOU 

There is an Electrical Distributor in your territory who carries 

comprehensive stocks of SUPERIOR ELECTRIC Voltage Control 

Equipment. He is a specialist carefully selected for his 


knowledge of your requirements and his ability to give you 


prompt, courteous service. He is as near as your telephone. 


Call him for your voltage control requirements. ; gp: STABILINE 


AUTOMATIC VOLTAGE REGULATORS 
TO MEET YOUR Volta ' 


NEEDS BETTER 


SUPERIOR ELECTRIC VOLTAGE CONTROL /. = 
EQUIPMENT IS AVAILABLE INA COMPLETE 4 | VOLTBOX 
LINE FOR THE MAJORITY OF APPLICATIONS AL POWER SUPPLIES 


SUPERIOR ELECTRIC designs, engineers and manufactures 
Voltage Control Equipment specifically to meet today’s de- 
mands. A wide range of standard types in numerous capacities 
and ratings are offered. In addition, The Superior Electric 
Company — thoroughly experienced in the field of voltage 
control — offers to work with you in developing special 


equipment to meet your special needs exactly. 


REGULARLY Ct bod TI CoH 7 oy 0 


BY OVER 1,600 LEADING DISTRIBUTORS 
THROUGHOUT THE COUNTRY 


rue SUPERIOR ELECTRIC co.” SUPERIOR 
BRISTOL CONNECTICUT , g, i 5-WAY BINDING POSTS 


@eeesvtieesveeeeneeeeseee ee & @ & Bi @@ @ s 


THE SUPERIOR ELECTRIC ©O., 706 Mae Ave., Bristol, Conn. 


Please send me the nome of the Electrical Distributor nearest me who siocks 
SUPERIOR ELECTRIC Voltage Control Equipment. 

1 am interested in []) POWERSTAT Variable Transformers STABILINE Automatic 
Voltage Regulators [] VARICELL D-C Power Supplies VOLTBOX A-C Power 
Supplies (_] 5-WAY Binding Posts 


NAME 
POSITION 
COMPANY 


CO. ADDRESS 
CITY ZONE STATE 
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THE FOXBORO COMPANY, 


A\n unbeatable 


pyrometer 
for any range 


between -300° 
and +2800’F. 


TOPS in simplicity . . . unequalled in its com- 
bination of accuracy, sensitivity, and speed of 
response . . . the Dynalog Potentiometer with 
standard thermocouples gives you unerring 
temperature measurement for any range up to 
2800°F. Featuring sustained accuracy of “% of 
1% of scale, it’s an instrument of laboratory 
precision built to withstand the severest indus- 
trial conditions. 

Unprecedented freedom from maintenance is 
the direct result of unique Pynalog design. 
There's no slidewire, no battery to standardize. 
There are no gears, belts, or high speed revers- 
ing motors. There's nothing to wear and cause 
dead space. 


466 NEPONSET AVE., 


This simple variable 
capacitor is important to 
potentiometer users because 
it eliminates the conven 
tional, troublesome slidewire 
altogether; and it gives 
Dynalog Instruments the 
continuous stepless 
balancing which assures 
higher accuracy, closer 
control 


*Reg. U.S. Pat. Off. 


Single pen recording models provide full 
scale pen travel in 3 seconds standard, or as 
fast as 1 second without extra cost. The Multi- 
Record Dynalog provides color-coded records 
of up to 6 points at 6 second intervals. Both 
types give the convenience and low cost of 
circular charts. 

Dynalog Potentiometers are also used for the 
measurement of pH, oxidation-reduction poten- 
tial, and for other applications in which the 
process variable can be converted to a dc milli- 
volt signal. They are available for pneumatic 
or electric control. 

Write for your copy of Bulletin 427-1 which 
gives the whole story. 


. 
7 LA 


Instruments 


FOXBORO, MASS., U.S. 


A. 


VV 
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YOU GET 
THESE 
ADVANTAGES 


with the 
FAIRCHILD 
OSCILLO-RECORD 
CAMERA 


D' sIGNeD FoR both still and continuous-motion 2. CONTINUOUSLY VARIABLE SPEED ADJUSTMENT— 

photography on 35-mm film, the Fairchild Film speed is electronically controlled over range of 1 
Oscillo-Record Camera records non-recurring to 3600 in. per min. No belts or pulleys are required. 
phenomena that are too rapid for visual study, 
others that are so slow that continuity is lost, and 
the occasions where very high-speed transients are 


combined with very slow-speed phenomena. 


3. TOP-OF-SCOPE MOUNTING — Controls are easily ac- 


cessible. No ti ipod is needed, 


4. VERSATILITY — Designed for both still and continu- 
advantages: ous-motion photography on 35-mm film. Provision for 
se three lengths —100, 400, or 1,000 ft. For quick devel- 


Oscillo-Record camera users especially like these 


1. POSITIVE FILM DRIVE — Film is sprocket-driven syn- opment and study of short lengths of film (up to 10 ft.) 
chronously with the take-up spool to prevent slippage a special take-up cassette is available to help save time 


and jamming at high speeds. and reduce film wastage. 


Fairchild-Polaroid® Oscilloscope Camera 
Provides Easy-to-Read Prints 


For individual exposures the Fairchild-Polaroid 
Oscilloscope Camera provides speed, convenience, 
and economy. Trace reads normally —left to right. 
Reduction is exactly one-half size for easy measure- 
ment of values, especially with a grid. Each print is 
34 x 44 and records two images. 


One minute after you pull the tab, a finished print is ready for evaluation. 


Complete information about applications and oper- 

ation of the Fairchild Oscillo-Record and Fairchild- 

Polaroid Cameras awaits your request. Write today 

to Fairchild Camera and Instrument Corporation, 

Robbins Lane, Syosset, Long Island, New York, De- OGPILLOS COPE RECORDING CAMERAS 
partment 120-20F. 
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¥% One of your first steps in erasing these troubles 
which result from excessive smoke, should be the 
installation of a Bailey Smoke Density Recorder. 
This 24-hour recorder is not an ordinary photo-cell 
instrument. Instead it detects smoke density by a 
Bolometer which is simply a sturdy tungsten fila- 
ment and a parabolic mirror, mounted in a standard 
sealed beam automobile head lamp housing. 


In using this simple, unique smoke detector, you do 
not have to provide cooling devices since the Bolo- 
meter is not harmed by high ambient temperatures. It 
is completely sealed against dirt and corrosive gases. 
Cleaning is simplified by infiltration of clean 
air and by use of the lamp housing lens as the only 


Diagrammatic Installation of 
Bailey Smoke Density Recorder. 


LIGHT SOURCE 


SEALED BEAM 
PROJECTION SPOTLAMP 


PLANE OF SLOT PARALLEL oe 
TO PATH OF SMOKE ~ — 


window between the Bolometer and the gas passage. 
It’s easy to secure and maintain alignment of the 
sealed beam light source with the Bolometer since 
they are mounted at opposite ends of a slotted pipe 
which extends across the smoke passage. 

For complete information on how you can profitably 
use this unique instrument to erase your smoke 
troubles, ask for Bulletin 211, “Bailey Smoke 
Density Recorder”. 


AMBIENT 
TEMPERATURE 
COMPENSATOR 


SEALED BEAM 
BOLOMETER ~ 


=I 


}] 
‘|| ACCESS 
DOOR 


—-———- —__ - aa © oa? 


W5V t 
50 OR 60 v {—. ame sux > 


al ae Ae oneness 


- BAILEY METER COMPANY | 


1041 IVANHOE ROAD, CLEVELAND 10, OHIO «¢ 


BRANCH OFFICES IN PRINCIPAL CITIES 


BAILEY METER COMPANY LIMITED, MONTREAL, CANADA 
Let” Gatley Smoke Density Reeardert Watch Your Stacks 


For more information circle 22 on Inquiry card. 
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TIX Ie positive’ safety... 


BalanSeal and FarriSeal 
Safety-Relief Valves 


(Pat'd & Pat. Pending) 


Eliminate all risk of failure—failure that 
might cost lives or severe damage to equip- 
ment. Rely on the only safety-relief valves 
guaranteed to provide positive protection, 
100% of the time, under all operating 
conditions. Farris safety-relief valves can't 
stick, plug or corrode because the critical 
working parts are completely isolated from 
the lading fluid—and they're unaffected by 
back pressures in the discharge manifold. 
These unique valves are more economical, 
too, because they permit higher downstream 
pressure with smaller discharge piping. In 
many installations this saving in piping 
costs amounts to as much as 15 times the 
cost of the valves. You can’t go wrong 
with BalanSeal or FarriSeal Valves because 
they can’t go wrong! 


Technical manual, 51B, a treatment on Back 
Pressure Piping and Surge characteristics and 
76-page catalog is yours for the asking. 


* ASME-N.B. APPROVED 


—— (Certified for Capacity) 


CY YY Ye 


ENGINEERING CORPORATION 
610 Commercial Avenue 
PALISADES PARK, NEW JERSEY 





Representatives in 


all Principal Cities 


Affiliates: Farris Flexible Valve Corp. © Farris Stacon Corp. ® Farris HydroTorque Corp. © Farris HydroSeal Corp, 


e 23 on inquiry card 
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PRECISION GAS 
AT HIGH OR LOW FLOW RATES 





Southern Natural Gas Company 
Accurately Records Intermittent High 
and Low Volume Measurements. 


Flow rates from zero to 154 thousand 
cubic feet of natural gas per hour are 
measured by this fully automatic measur- 
ing station. 


An American® 500B, 250-pound Ironcase 
Displacement Meter measures flow rates 
up to 31,000 cubic feet per hour. Demand 
volume and meter pressure are recorded 
by a seven-day L00-pound American Vol- 
ume and Pressure Gage. 


A 100-inch Series A-88 American Dif- 
ferential Valve actuates a 4-inch Type 
CBVA Reliance Control Valve transfer- 
ring approximately GO percent of the flow 
to the orifice meter run when flow rates 
exceed the capacity of the Ironcase Meter. 


AMERICAN ¢ 


METER COMPANY 


NCOMPORATED Stasiisweto “ 











MEASUREMENT 

















This Duplex installation consisting of 20-inch — 100-inch 
Series A-88 American Westcot! Orifice Meters records 80 
percent of the flow at rates from 31 thousand to 154 
thousand cubic feet at normal operating pressures of 50 
pounds gauge pressure in the orifice meter run when 
used in the above combination with the 500B Meter. 


Fromme RICAN 


METER 
co 


GENERAL SALES OFFICE: 1513 Race Street, Philadelphia 
Albany + Alhambra « Atlanta + Boltimare + Birmingham 
Boston * Chicago * Dallas * Denver * Erie * Houston 
Kansas City * LosAngeles *« Minneapolis + New York 
Odessa * Omoha * Pittsburgh + Tulso * San Francisco 
IN CANADA: Canadian Meter Company, Limited 
Hamilton, Ontario + Edmonton, Alberto 
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aq new 
miniature indicator! 





MEASURED aAirn- COPPER 
VARIABLE PROT ee 











PNEUMATIC TRANSMISSION 





MEASURED DIFF. | | AMPLI- | 
VARIABLE TRANSF. FIER 

















ELECTRICAL TRANSMISSION 


removable units— 
TCiitlamliullatetitels 





easy to read—5 inch 
scale, no parallax 


easy correlation of easy zero check 
Mclehicye Matlalai teary from the front 


nd Veritrol 


raft Gages 


HAYS Miniscale Gages eres 


ets « COz Recorders 


This miniature instrument is especially suited for remote indication of 

such variables as pressure, draft, flow or level. Fees Nicaea Miia 
The scale is only 5 inches long —easy to read — internally illumi- pure Remote, tadicatuns 

nated. Choice of pneumatic or electric transmission. 
Also available is the Hays direct reading miniscale gage for indicat- 

ing pressures of fluids (steam, water, gas, oil, etc.) directly. 
Gages are arranged for flush or semi-flush mounting. Either a yoke 

mounting, for as many as 12 units, or a keyhole clamp mounting for 

individual units can be provided. co RATION 
Write today for full information on the Hays Miniscale Gages 


Bulletin 52-1075-223. MICHIGAN CITY8, INDIANA 
f ee e % suiry al 
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~ PRESSURE SWITCHES 


e What they are eHowthey work ¢ Where you use them 


TYPE Vi 


Front of Type VI Pressure Switch 
with ring, dial, and pointer re 
moved. The back of the VI with 
cover removed is the same as 
the V Pressure Switch opposite 
with cover removed 


Type V Pressure Switch with cover removed 





The USG Type V Pressure Switch con- Cc 0 N S T R T CT l 0 N 
sists essentially of a pair of micro-switches 
ae TYPE V Cose: Cast-iron case, back flange 
making or breaking contact in response to a mounting, black crackle finish 
Size: 4%" case only 
Bourdon Tube: Beryllium copper or stainless 
1, . : teel 
rype VI has the same switch-operating ans 
: Pressure Connection: Lower only: Ya" male N.P.T. up 
to 1000 Ibs. pressure; 2" male 
P ; ; N.P.T. for 1000 Ibs. and over. 
tional bourdon spring connected to a pointer Electrical Connection: 2." female pipe conduit 


, : Up to 10,000 p.si., 
so that pressure can be read on a dial. Pressure Ranges: te 30" sig i 


pressure-sensitive element (bourdon spring). 


pressure element as Type V but it has an addi- 


Micro-switches: High and low; rated 10 amps., 

110 A.C., both fully adjustable 

over entire range of gauge 

Ss i 7 Switching Differential: 3%. Switches are not affected 
applications are: hydraulic pumps, hydraulic by overpressure 

weemn. din costina ccs ent. or guarding or TYPE Vi Same case construction, micro- 

presses, die casting equipment, OF puare oD switches, switch-operating ele- 

ments, switching differential, 


Pressure switches are used wherever a 


pressure warning signal must be given. Typical 


controlling high or low tank pressures. 
pressure connections, electrical 


ee oe ae . J | . one connections, and pressure 
For information relating to your problem, ranges as Type V 


call the United States Gauge office in your city Case has dividing wall be- 
. ; tween the separate bourdon 


or get in touch with us al Sellersville. l nited springsystems foroperating the 
pointer and the micro-switches 


States Gauge, Division of American Machine Dial Sizes: 41%" and 6" 





and Metals, Inc.. Sellersville, Pa. Accuracy ot indications: =z of 1% of the scale range 








LYuild é Suis Cryin for Cnlaiing. Veuniy UNITED STATES GAUGE 


PRODUCTS OF UNITED STATES GAUGE... Absolute Pressure Gauges * Aircraft Instruments * Air Volume Controls + Altitude Gauges * Boiler Gauges 

Chemical Gauges * Mercury, Gas, and Vapor Dial Thermometers * Glass Tube and Industrial Thermometers * Flow Meters * Inspectors’ Test Gauges 

Precision Laboratory Test Gauges * Marine, Ship and Air-Brake Gauges * Voltmeters * Ammeters * Welding Gauges. 

OTHER DIVISIONS OF AMERICAN MACHINE AND METALS, INC. AT SEALERSVILLE, PA.: GOTHAM INSTRUMENTS, AND AUTOBAR SYSTEMS 
For more information circle 27 on inquiry card 
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-hp- 612A— Versatile, direct reading; 
for UHF-TV or other work, 450 to 1,200 mc 


-hp- 6188—Varied pulsing capabilities; 
direct reading, range 3,800 to 7,600 mc 


Two new multi-purpose signal generators 
for faster, more accurate UHF, SHF work 


Model 612A is a master oscillator-power 
amplifier signal generator especially designed 
tor UHF-TV measurements. It is particularly 
useful in measuring receiver and amplifier 
gain, selectivity, sensitivity and image rejec- 
tion. It ts also a convenient direct-reading 
laboratory power source for driving bridges, 
slotted lines, antennas and filter networks. 


DIRECT READING 

Both frequency and output are directly set 
and read on large, precisely calibrated dials. 
No charts or interpolation are required, 
Maximum output is '!» volt into 50 ohms 
throughout range. The instrument has low 
incidental fm and broad band video modula 
ton to 5 me. It may be modulated inter- 
nally or externally, amplitude modulated, or 
pulse modulated (good rf pulses 0.2 usec or 
longer). Pulse modulation may be applied 
direct to the amplifier, or direct to oscillator 
for high on-off signal ratios 


Model 618B is designed for swift, sure com- 
ponent testing in radar, radio or relay TV 
carrier systems and similar applications 
Frequency is generated in a reflex klystron 
oscillator; accuracy and stability are high 
throughout range. Frequency and voltages 
are directly set and read. Tuning is tracked 
automatically; no voltage adjustment is re- 
quired during operation 


VARIED MODULATIONS 

The instrument may be internally or external- 
ly pulse modulated, internally square wave 
modulated or frequency modulated. Repeti 
tion rate is continuously variable between 
40 to 4,000 pps. Pulse width is variable 0.5 
to 10 wsec. Sync out signals are simultaneous 
with the rf pulse or in advance from 3 to 
300 usec. Model 618B may be synchronized 
with an external sine wave, or with positive 
of negative pulse signals 


SPECIFICATIONS 
-hp- 612A Signal Generator 

Frequency Range: 450 to 1,200 mc, | band. 

Accuracy: Calibration 1%. Resettability bet 
ter than 5 mc at high frequencies. 

Output: 0.1 Hv to 0.5 v continuously variable. 
Calibrated in volts and dbm. Impedance 50 
ohms. Max. VSWR 1.2. Accuracy 1 db en 
tire range. 

Modulation: Amplitude: From 0 to 90% indi 
cated by pane! meter. 

Envelope Distortion: 2% at 30% modulation 
Internal: Fixed modulation frequencies, 400 
and 1,000 cps. 
External: Any frequency 20 cps to 5 mc 
Pulse Requirements for External Modulation: 
Pulse to Amplifier: Good pulse shape at 
0.2 usec length 
Pulse to Oscillator: 1.0 Usec minimum. 


Dota subiect to change without notice. Prices f. 0. b. factor 


® 
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Size: Cabinet 12” x 14” x 18” deep. 
Price: $1,200.00 


SPECIFICATIONS 
-hp- 618B Signal Generator 
Frequency Range: 3,800 to 7,600 mc. | band. 
Calibration: Direct. Accuracy better than 1%. 
Stability: Frequency: less than 0.006% per 
C change. 
Line Variation: 10 v causes less than 
0.01% frequency change. 
Output: 1 mw/0.223 v to 0.1 fv into 52 ohms. 
(0 to —127 dbm.) 
Modulation: Internal and external pulse, fm, 
or internal square wave. 
External Sync: (1) Sine wave 40 to 4,000 cps, 
5 to 50 v rms. 
(2) Pulse signals 40 to 4,000 pps, 5 to 50 v 
(pos. and neg.). Pulse width 0.5 to 5 -Usec. 
Rise time 0.1 to 1.0 sec. 
Size: Cabinet 163%, x 13%, 
Price: $2,250.00 


x 16° deep. 


For complete detatls, see your -hp- 


held representa or write direct 


HEWLETT-PACKARD CO. 
2525C Page Mill Road, Palo Alto, California, U.S.A. 
SALES REPRESENTATIVES IN PRINCIPAL AREAS 


Export: FRAZAR & HANSEN, LTD, 
New York * San Francisco * Los Angeles 


Instruments for Complete Coverage 





The one-knob BI-ACT Controller is 
designed for use in industrial 
processes with short time lags, 
such as close-coupled liquid flow, 
fast pressure and comparable tem- 
perature problems. Combines 
simplicity of adjustment and 
economy. 


The two-knob BI-ACT Controller 
will cover the full range of re- 
set rate and proportional re- 
sponse adjustments. This makes 
it more satisfactory for those 
jobs that have longer time lags, 
and where close response ad- 
justments are essential to good 
performance. 


The brand new TRI-ACT Controller 
combines all three response ad- 
justments (gain, reset rate and 
Pre-Act response). It is the most 
complete controller, giving the 
very best control on the more 
complex processes, particularly 
those with long time constants, 
and load changes requiring both 
derivative and reset adjustments. 
Gives faster recovery on load 
changes; start-up without over- 
peaking; the benefits of automat- 
ic reset without its evils. 


One-knob B1-Act*, two-knob Bi- Act’ and 
Tr1-Act* Controllers completely inter- 
changeable on TRANSET* Indicators, 


Recorders and field-mounted 


manifolds, thanks to universal 


PLUG.-IN feature. 


Plug-in, Taylor’s new idea in panel instrumentation gives 
you simplicity of installation and maintenance; econ- 
omy in installation and in panel space; and minimum 
down time for maintenance. 

You can change from the simplest to the mos: -mplete 
control, or from indicator to recorder or vice versa, by 
simply unplugging one unit, plugging in another—in 
a matter of seconds. Only one simple rectangular 
panel opening is required for mounting both con- 
troller and receiver (recorder or indicator). Does not 
require welding or drilling of holes. 

Only 3 piping connections required: air supply, con- 
troller output and variable transmitter. All other con- 
nections are made automatically, in the self-sealing 
manifold. 

Panel space is not only reduced by plug-in feature, but 
adjustments and maintenance are even more conven- 


Instruments for indicating, recording and sent. 

controlling temperature, pressure, flow. Write for full information on Taylor Plug-In TRANSE1 
Control—it may well be the answer to your problem. 
Taylor Instrument Companies, Rochester, N. Y., and 
load and humidity. Toronto, Canada. 


Taylor Instruments mean ACCURACY FIRST 
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ELECTRONI 


PROC 


How to improve quality of control and reduce capital 
investment to obtain a given through-put are problems 
of vital importance in the process industries. 

The American Electronic Process Control System — a 
new and complete electronic system — answers both 
problems in every respect. It utilizes all the advantages 
and superiorities of electric transmission of measure- 
ment and operational signals. It is the most efficient 
means ever developed for measuring and controlling 
temperature, pressure, differential pressure, liquid 
level and’ flow. Every requirement for accuracy, de- 
pendability, flexibility, low maintenance and conven- 
ient servicing is fully satisfied, because the American 
Electronic Process Control System provides: 

1. Virtually no lag in signal transmission. 

2. A degree of stability so high that narrower pro- 
portional bands can be used. 

3. A degree of sensitivity practically impossible to 
duplicate in any other type of actuation. 
Complete freedom from dirt, corrosion, leakage 
and freeze-ups. 

Standardization of control components that per- 
mits interchange at the control panel, regardless 
of the type of variable under control. 
Installation of all controllers right in the control 
house, any distance from the process area, be- 
cause of the dependability and accuracy of elec- 
trical signal transmission. 

Plug-in components in each instrument to sim- 
plify servicing. 

Adaptability that permits more than one input 
circuit to be fed into a controller for cascading 
purposes, without using an additional relay. 


THE MICROSEN BALANCE 


> CONTR 


9. Flexibility that makes it practical to feed the out- 
put signal in series to any number of receivers, 
without impairing accuracy. 

10, Practically no investment in air compressors, 
filters, pressure regulators, or dryers and their 
maintenance. 

Wi. Transducers for installation where a tie-in with 
pneumatic systems is required. 

12, Suitability for service with analog and digital 
computational and print-out equipment for sta- 
tistical and record purposes. 

13. Multipoint-potentiometer type recording of all 
variables for permanent records. 


Major instruments that make up the complete Amer- 
ican Electronic Process Control System are pictured 


here. All are made by Manning, Maxwell & Moore, Inc., 
a company with more than a century of experience in 
manufacturing precision instruments for all industry. 
Whatever your process control problem, we welcome 
the opportunity to demonstrate how the American 
Electronic Process Control System can improve the 
quality of your control and reduce the size and cost 
of process equipment for a given through-put. Your 
inquiry is invited. Write for Catalog No. 164. 


a compact, modified Kel- 


vin Galvanometer structure which operates on the 


force balance principle 


is the “nerve center” of 


American Electronic Instruments. It has a rectified 
oscillator output of .5 to 5 milliamperes which serves 


as the transmission signal. The transmission of pres- 
sure, differential pressure, temperature, liquid level 
or flow information is practically instantaneous. 


The Microsen 
Balance, cover 
removed. 


For more information circle 30 on inquiry car 
7’ 
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American Electronic 
Transmitter with 
Displacement Type 


Liquid Level Instrument 
American Electronic 


Differential Pressure 
Transmitter with 


Santen Co8 Explosion Proof 


Case 


General Purpose 
Case 


Vapor Proof 
Case 


AMERICAN ELECTRONIC TRANSMITTERS are made in types 
to transmit temperature, pressure, differential pressure, 
liquid level or flow measurements. Pressures are meas- 
ured by Bourdon tube or bellows elements; differential 
pressures by a Barton differential pressure cell; tempera- 
tures by standard thermocouples or thermostatic ele- 
ments; flow by a Barton differential pressure cell; liquid 
level by a displacement type unit or a Barton cell. Gen- 
eral purpose, vapor-proof and explosion-proof cases are 
available as required. Write for Catalog No. 400A. 


UE 


AMERICAN ELECTRONIC RECORDING CONTROL STATION, TYPE 
162. A combination of two instruments: (1) a vertical 
scale card chart recorder which records the value of the 


process variable; (2) an adjustable set point which deter- AMERICAN ELECTRONIC MANUAL POSITIONER, TYPE 153MP. 


mines the control point of the Controller. Calibration of 
both instruments is indicated on a common scale. Motion 
of the recording pen is in a straight line; chart speed is %4” 
per hour (one card in 24 hours). The American Electronic 
Indicating Control Station, Type 161, is available for appli- 
cations where the recording feature is not desired. 


AMERICAN ELECTRONIC CONTROLLER, TYPE 163. Receives 
from the Recording or Indicating Control Station a voltage 
which is the output actuating signal. The output current 
thus automatically controls the manipulation of a process 
variable by means of the electro-pneumatic valve posi- 
tioner or an electro-pneumatic transducer. In addition to 
proportional actions, automatic reset is provided to elim- 
inate the effect that results from a process load change; 
also rate action to reduce the amplitude and duration of 
transient errors. When used with a manual positioning 
station, provision is made for “bumpless” transfer from 
automatic to manual. 


A regulated source of direct current suitable for remote 
loading of the electro-pneumatic valve positioner or the 
electro-pneumatic transducer. It is designed for use with 
the Type 163 Controller. Provision is made for switching 
between automatic and manual control without altering 
output current to the power device. 


AMERICAN ELECTRO-PNEU- 
MATIC VALVE POSITIONER, 
TYPE 132C. Provides pre- 
cision positioning of all 
standard pneumatically 
powered valves by an 
electric signal. May be 
used with either air-to- 
open or air-to-close valves. 
A split range model is 
available for sequential 
operation of 2 or 3 valves 
from a single transmission 
circuit. As an example of 
speed of response, in a 
valve having a final vol- 
ume of 65 cubic inches, the 
time required to reach full 
stroke position is less than 
3 seconds 





OE ie A 


A product of 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ 


VALVES, 


‘ASHCROFT’ GAUGES, 


MANNING, MAXWELL & MOORE, INC. stratford, CONNECTICUT 


‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, 


AIRCRAFT PRODUCTS. BUILDERS OF ‘'SHAW-BOX"’ AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT' AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 


re 
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INSTRUMENTS 
AND CONTROLS 


Whether your plans are to extend or modernize exist- 
ing test facilities, or to build new facilities, the experi- 
ence of Hagan in the fields of automatic control and 
instrumentation can be of extremely valuable assistance 


to you. 

Our clients include the leading aeronautical testing 
laboratories of numerous governmental agencies, oil 
company research laboratories, United States Air Force 
testing facilities, and manufacturers in the aeronautical 


and automotive industries. 

Installations have ranged from simple measurements 
of force, pressure or temperature to the complex sys- 
tems of automatic control required for facilities to simu- 
late flight conditions. 

In analyzing each project, the engineers of our Aero- 
nautical Division can choose equipment to suit the spe- 
cific requirements. They can use pneumatic, hydraulic 
or electronic systems, in any combination. Hagan record- 
ing, indicating and integrating instruments, signal trans- 
mitters and a complete series of Hagan control devices 
are available for combination into a system which will 
achieve the desired results. 























to RESEARCH- DEVELOPMENT 
PRODUCTION 


The scope of Hagan’s activities can be judged from this partial list of successful installations: 


Automatic control systems for subsonic and 
supersonic wind tunnels. 

Automatic control systems for accessory and com- 
ponent test facilities. 

Automatic control systems for steady state, 
blowdown and trajectory tests in turbojet, turbo- 
prop and ram jet test facilities. 


Automatic control systems for burner stands. 

Automatic control systems for parallel and/or 
series operation of blowers and exhausters. 

Programmed control systems for simulated flight 
conditions and trajectory tests. 


Automatic controls for gas turbines. 
Automatic control of pressure, pressure ratio, tem- 
perature and mass flow. 


Constant weight control for blowers. 


Surge control for blowers. 

Direct reading mass flow meters for both air 
and fuel, with automatic correction for variable 
pressure, temperature and density. 





HAGAN 

HALL ’ 
BUROMIN 
CALGON 


DISTRICT OFFICES 


Automatic resolution of multiple wide range correc- 
tion factors into a single correcting signal. 
e 


Measurement and automatic control of gas flow 
ratio. 
e 
Automatic totalizing of gas or liquid flow rates, 
using electronic, pneumatic or mechanical systems. 


Direct reading Mach meters. 
> 
Measurement and automatic control of liquid flow, 
with automatic correction for gravity or density. 
Measurement and control of gas flow, with 
automatic correction for pressure and temperature 
variation. 
e 


Differential pressure contro! and recording. 
Cradle dynamometer load and torque meas- 
urement. 


Jet engine and rocket thrust measurement. 
Portable thrust stands for aircraft thrust meas- 
urement. 


. 
The resources of our Aeronautical Division are at your 
service when extensions or additions to your testing 
facilities involve problems kindred to those listed above. 








HAGAN CORPORATION 


AERONAUTICAL AND 
SPECIAL PRODUCTS DIVISION 


HAGAN BUILDING, PITTSBURGH, PA. 


PRINCIPAL CITIES 


June 1953 Instruments—Page ¢ 


$23 














eee 8 eR a 
TTTTTTTI TCL LLLLLLL aaa 

Speedomax Recorder and a few 
of the parts for its circuit- 
balance-motor drive. You'll find 
the same rugged construction 
throughout the instrument. 


























now consrtvenon means Rigitl Debendlabilty 


@ When you turn a measuring or control job over reason for this seeming oversize it prevents me- 
to a Speedomax instrument, much of the good per- chanical deflections in operation. Rigid construction 
formance you receive is due to the strong, carefully- gives rigid dependability. 

assembled mechanism controlled by the sensitive 
electronic circuits. Seasoned, time-proved mechani- a 


cal design is evident as soon as you open the instru- Balancing 
Motor 





ment door. 

For instance, just rotate the “‘big’’ balancing-gear 
train with your fingers. You won’t detect back-lash. {o] 
The train will turn at a touch, but those two !\,” 
face, spring-loaded gears are held so snugly against * additionat 7 sais oy Space For Many~ 
the pinions, in opposite directions, that they answer Comet Signalling And 
every tiny balancing motion in either direction. The ! 
slightest nudge from the “‘huge’’ 12-watt balancing Measuring Slidewire—> 
motor therefore goes straight to the slidewire, re- 
cording and control mechanism via their common 
shaft. The tying of these functions to one shaft 
assures permanent alignment of recording, control 
and measuring functions. 








+ Loading Springs 





+4” Shaft 
x 








‘ontrol Contacts 














The Speedomax Mechanism “Heart” Is Just 2 Assemblies 


Why not inspect these and other evidences of 
quality the next time you need an electronic potenti- 
; ometer or bridge. You can easily check them against 

The paper drive and some other components get the general description in our Catalog ND46(1). If 
their positive action in another way. They use you're interested in research, ask also for Technical 
machined, heat-treated worm gearing for snug fit Publication NIDD46(1). Address our nearest office, or 
and precise motion. Ability to use such designs is 4955 Stenton Ave., Philadelphia 44, Pa. 
one of the many advantages of the instrument’s 


ample power. Liberal use of ball bearings is another , 


quality feature, to transmit full power, reduce routine He 

attention and maintain operating precision. LEEDS IN NORTHRUP 

j | te] we 

As you look further into a Speedomax, you'll also Ni 1 
note that many parts such as frame castings, shafts, instruments WEB EA) automatic controls « furnaces 

linkages, etc., seem very large. But there’s a strong Jrl Ad ND46(11) 
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Editorial 


**Electronic”’ **Electric”’ 


A favorite subject of discussion on editorial pages of 
technical publications is the question of the difference be- 
tween “electric” and 

One new and extreme definition of electronics proposed 
recently by Dean W. L. Everitt (see Instruments, Nov., 1952, 
p. 1525) would have made all instruments “electronic.” 
Mr. Fred Lichtgarn, known to readers of Instruments as 
inventor and author in the field of water-vapor measure- 
ment, submits the following definition: “Electronics is the 
science of utilizing effects produced by circuits, apparatus 
and devices which incorporate electron flow in, or through, 
or in association with, mediums normally considered to be 
insulators.” 

The definition we adopted ten years ago is the one written 
by Dr. Joseph Slepian: “An electronic device is one in which 
electric conduction current is carried through a vacuum or 
gaseous space.” 

Mr. Lichtgarn’s definition would make a capacito1 
tronic.” Dr. Slepian’s definition does not encompass the 
new solid-state semi-conductor devices. Hence a combination 
of these definitions may be the answer to the perplexing 
question. The following Slepian-Lichtgarn-Aronson defini- 
tion is thus presented for consideration and discussion: 

“An electronic device is one in which electric conduction 
current (free electrons, is carried through, 
or utilized in, mediums insu- 
lators.” 

This definition makes a capacitor nonelectronic because 
the current through a capacitor is displacement current, 
not conduction current. Also, it includes the new solid-state 
devices in the “electronic” 


us. 


electronic” devices. 


‘ 


‘elec- 


holes, or ions) 
normally considered to be 


category. 


Instrumentation Needs in 
Middle-Western Industry 


The Midwest Research Institute, a 
organization located in Kansas City, Missouri, is conducting 
a survey to develop the following information: (1) deter- 
mine the existing level of instrumentation by industrial 
groups in Iowa, Nebraska, Kansas, Missouri, Arkansas and 
Oklahoma, (2) compare that level of instrumentation to the 
level in other representative in- 
general areas where in- 


non-profit research 


national level and to the 
dustrial areas, (3) determine the 
creased instrumentation can contribute toward reduced op- 
erating costs, toward reduced investment in proposed ex- 
pansion, toward increased plant safety and toward increased 
quality of product out put. 

Information on sales of instruments, on percent of equip- 
ment capital invested in instruments, and on particular 
problems which could be instrument application 
is requested from all instrument users and manufacturers 
who desire to assist this Anyone wishing to re- 
main anonymous may do so. A questionnaire will be sent 
on request—or, answers to the following questions can be 
sent directly: 


solved by 


survey. 


your plant equip 
instruments and 
control systems? (2) products? 
(3) What is your year? 
(4) What is your production in terms of tonnage or items? 
(5) What percent of your production operations are con 
ducted by automatic contro] methods? (6) How many pro- 
duction workers do you have at present? (7) How many per- 
directly involved in instrumentation either in 


(1) Approximately what percent of 
investment is directly involved in 
What are your principal 
volume of production per 


ment 


dollar 


sons are 


COTA 


operation or maintenance? (8) Please indicate roughly the 
number of various production control and inspection instru- 
ments in your plant. (9) This is the 
What are your specific and immediate problems in produc- 
tion which might be solved by proper instrumentation if 
available? (10) Remarks or suggestions. 

Address all information or inquiries to: Midwest Re- 
search Institute, 4049 Pennsylvania Avenue, Kansas City 
11, Mo. Attention: Mr. Charles E. Hansen. 


jack pot question! 


Evolution of a Mechanic 


CHICAGO, ILL.—The illustrations of the course in “*Mod- 
ern Automative Servicing” given by Sun Electric Corp. of 
Chicago, Ill. show liberal use and emphasis on instrumenta- 
tion. The significance of the pictures is more than is realized 


at first glance. Instruments can raise the standards and ef- 
ficiency of any profession. Instruments can make it possible 
for the car mechanic of today to become the automotive re- 
pair engineer of tomorrow. Thus is technical progress—in all 
fields—rooted firmly in instrumentation. 





Owing to moving the office of the 
Instruments Publishing Company to 
new and larger quarters, 


THE 1954 INSTRUMENTS INDEX 


will appear in August (instead 
of July as announced). 
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In this department we report each month new devices for measurement, inspection, testing, 


computing, 


FOR FURTHER 


inetering and automatic control 


INFORMATION 


USE 


in the form of concise technical descriptions. 


THE POSTAGE-FREE ORDER CARD ON PAGE 929 





Gas-stream Analyzer 


New as a commercially-available 
“Titrilog” which here- 
tofore was available only on a lease 
ha Now, it can be either leased or 


Consolidated Engineer- 
Calif. 


Instrument 


purchased. 
ng Corp., Pasadena &, 


201 


Process Control System 


New “American 
Control System” 


e 


transmti sion Oi 


Electronic Process 
features iagless 
signals, is claimed to 


990 
A 


“Type 163” 
Non-indicati 
Controller 


he “the most efficient means ever de- 
veloped for measuring and control- 
ling temperature, pressure, differen- 


“Type 162” Recorder-controller 


flow. 
bands 


liquid level, and 
proportional 


tial pressure, 
; Narrower 
can be used with sensitivity impossible 


990 
c 


“Tipe 153MP" Manual Positioner Station 


to duplicate in any other type of actu 
ation.” Manning, Maxwell & Moore, 
Stratford, Conn 


202 
\ ol. 26 
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Variable-area Flowmeter 
New model of “Linameter,” vari 

able-area type flowmeter, is furnished 

with pneumatic transmission. Instru 


and all 
vith flow 


stand 


ment is fundamentally linea 
output signal varies directly 

rate. (Output range 3-15 psig. 
ard, other ranges available). It 
ates on rotameter principle; 1s 
mounted directly in pipe line like a 
valve; is produced in siz y 


OoOper- 


from 2 in. 
to 8 in. with a wide choice of materi 
als. Coupling between metering float 
inside flow stream and _ in-trument 
components outside is 
stuffing boxes or pressure 
ings) and completely frictionless. 
Instrument is particularly suitable fo 
hazardous areas: entirely explosion 
proof, no electric power required. 

Penn Industrial lustrument 
4110 Haverford Ave., Philade lphia is 
Pa. 


f ’ 203 


magnetic (nn 


tignt beat 


Corp., 


Remote Miniature Indicator 


New “Ratographic” indicator (first 
in maker’s series of “Ratographic”’ 
miniature instruments) is suitable for 
mounting in either graphic or con- 
ventional panels, has a total scale 
length of 5.75 in., graduated from 0 
to 100. Scale is mounted on a rotat- 


ing drum, is positioned by a pneu- 
matic signal from any remote pri- 
mary or secondary instrument, ro- 
tates just behind a fixed horizontal 
reference line, can be read with pre- 
cision consistent with instrument’s 
accuracy of 0.5 percent of full-scale. 
Feature is variety of visual and 
audible alarm devices and operating 
guides that can be incorporated. In- 
dicating color guides and alarm con- 
tacts can be reset to monitor any 
scale portions without operating the 
system or pressurizing the indicator. 
Explosion-proof pneumatic alarms are 
available. Instrument can be fur- 
nished with an integral pressure reg- 


Automatic-control Systems 


New “Autronic packages” are an 
nounced, both built around basic com 
ponents of “Autronic Control System” 
previously announced: (1) Recording 
package comprises ‘Type P2T” pres 
sure primary element transmitter, 
“Type A2R” recorder, and a constant 
voltage transformer; (2) controlling 


and recording package includes these 
items plus a “Type A38C” controller 
with proportional band and automatic 
reset, “M2C” manual control, and 
“P2R” power relay.—The Swartwout 
(o., 18511 Fuclid Ave., Cleveland 12, 
Ohio. 
204 


AUTRONIC CONTROL 


UNIT (INCORPORATES 
ADJ PROP BAND, 
RESET & RATE) 


TRANSMITTER 


Aah 


Y | 





AUTRONIC 
CONTROL 











AUTROMIC 
RECORDER 





115V 60“ AC POWER 


MANUAL 
CONTROL 18-20 PS! AIK 
UNIT PRESSURE 
c eee 


ey - 


¢+-POWER RELAY 
3-15 PSI AIR 
PRESSURE 





CONSTANT 
VOLTAGE 
TRANSFORMER 


* 


a | POWER LUNE 








— by “eng the entice: gage | F 0 R 0 ¥y FE R A L L £ Cc gy M 0 fA Y 
ually reset a remote controller 01 


other controlling device. Two of these 
new indicators, when combined with 
a loading regulator, transfer valve, 
and gage-function switch, may be 
mounted side-by-side to make up an 
indicating control selector station. 
Three different functions can be fol- 
lowed with a pair of indicators com- 
bined with standard components. New 
instrument can be removed from panel 
by pulling it from its case, since all 
electrical and pneumatic connections 
are of plug-in-type and pneumatic 
signal line seals itself with a_ ball 
check valve.—Fischer & Porter Co., 
11 Jacksonville Rd., Hatboro, Pa. 


205 


Hydrocarbon Gas Analyzer 


New “Fracton,” for rapid semi- 
automatic analysis of hydrocarbon 


Flow Tubes offer economies all through their long service lives. 


First cost is low. Installation costs are low, too, because Flow Tubes 
can be installed inside the plant. They are short, compact, and require 
only minimum straight runs entering and following. No expensive 


gases, performs analyses of hydro 
carbon mixtures in from one to three 


hours.—Burrell Corp., 2223 Fifth 
Ave., Pittsburgh 19, Pa. 
F ’ 206 


Mass-flow-rate Meter 


New “Massometer,” designed pat 


vaults are needed. 


Operating costs are low. They require little, if any, maintenance. 
Pumping costs are low because Flow Tubes are available in types 
and D/d ratios to handle a wide range of fluids and main line 
velocities. This enables you to use the one Flow Tube that will produce 


ticularly for measuring free-flowing 
solid materials such as grain, flour, 
dry chemicals, etc., measures mass 
rate of flow by determining torque 


differentials that can be accurately measured, with the least head loss. 


All Flow Tubes are furnished with head capacity curves obtained in 
laboratory tests, and can therefore be guaranteed as to accuracy. 


That’s why Flow Tubes are being successfully used in scores of instal- 
lations metering the flow of liquids and wet or dry gases. Available 
in all pipe sizes and suitable metals. They can be furnished with or 
without suitable secondary indicating, recording or totalizing instru- 
ments. For further information, write for your Flow Tube Data File. 
For specific recommendations, send us necessary flow data. 


PRESSURE REGULATORS © RELIEF AND BACK PRESSURE VALYES © 
CUSHION CHECK VALVES © FAN ENGINE REGULATORS © PUMP 
GOVERNORS © TEMPERATURE REGULATORS © FLOAT AND LEVER 
BALANCED VALVES © NON-RETURN VALVES © VACUUM REGULATORS 
OR BREAKERS © STRAINERS © SIRENS © SAFETY VALVES © FLOW TUBES 


FOSTER ENGINEERING COMPANY - UNION, N. J. 
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produced in accelerating flow (Cori- 
olis effect). Torque is measured DY a 
pneumatic force-balance system; con 
ventional pneumatic receiver indl- 
cate, record, and totalize flow-rate in 
pounds per minute Maximum 
pacity of present mode! is 225 Ibs. 
min.; accuracy 1s 1 percent from 
to 100 percent of capacity. Unit is 
24.5 in. high by 26 in. wide; is ar- 
ranged for pipe stand mounting: in- 
let and outlet fitted for 5-in. spouts. 
Wallace & Tis rvan, Boa 178, Ne wark 
ave Os 

207 


Methane Detector and 


Alarm 
New combina- 
tion analyzer and 
alarm continuous 
ly samples atmos- 
phere of coal 
mines for meth- 
ane gas, displays 
signal and sounds 
alarm when pre 
determined con- 
centration is 
present in sam- 
ple. Can be ar- 
ranged to sample 
from several lo 
cations; may be 
equipped to pro 
vide a continuous 
chart record of 
methane concen 
tration.—-Mine 
SafetyAppli 
ances Co., Pitts 
burgh &, Penna. 


208 


Electrometric Titration 
Instrument 


New “Ampot” portable electromet 
ric titration instrument is vibration 
insensitive; has polarizing circuit 


™ 


comprising a 3-volt dry-cell-powered 
voltage-divider network. Dial reads 
directly in millivolts per volt span 
applied to cell terminals. Current is 
indicated — by microammetet with 
range multipliers. “Ampot” is suited 
to amperometric titration with drop- 
ping-mercury electrode as well as to 
other common types of metal-electrode 
titrations.——E. H. Sargent & Co., 4647 
W. Foster Ave 30, Tl. 

F 209 
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Continuous Hydrogen 
Analyzer 

New hydrogen analyzer, said to be 
the first continuous-measuring, is 
based on principle of catalytic oxida- 
tion of hydrogen in a thermally-iso- 
lated reaction cell; measures hydrogen 
gas concentration present in hydro- 
carbons in any range up to 100 per- 
cent. Accuracy is 0.5 percent. Tem- 
perature differential in reaction cel! 
is measured by two sets of thermo- 
piles and relayed either to a chart 
recorder or to a direct digital printer. 

Taller & Cooper, Inc., 75 Front St., 
Brooklyn a ie S 
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Conductivity Bridges 

New dual range “Solu Bridges” 
provide wider coverage: “RD-251” 
has two concentric scales calibrated 
1-500 and 20-10,000 micromhos specific 
conductance; “RD-681” covers 1-300 
and 20-6000 ppm NaC1.—I/ndustrial 
Instruments, 89 Commerce Road, 
Cedar Grove, N. J. 
f e informatior rcle 211 


High-pressure 
Conductivity Cells 

New conductivity cells for high 
pressure applications are available in 
cell constants from 0.0100 to 0.200; 
are tested to withstand 6000 psi. cold 
water. Materials: stainless steel, high 
density ceramic and nickel electrodes. 
Industrial Instruments, Ine., 89 
Commerce Road, Cedar Grove, N. J. 
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7 ry 
Wet Test Meters 
New rotating-drum gas and air me- 
ters of precision grade for heat value 
determination, calibration of flow 





measuring devices, etc., are calibrated 
against Bureau of Standard Certi- 
tied Bottles; are made in brass, Monel, 
or stainless steel; removable back 
for ease of cleaning and repairing 
when used on dirty and corrosive 
gases. Available in sizes from 10 to 
1200 cu. ft. per hour.—Labline, Inc. 
217 N. Desplaines St., Chicago 6, Ill. 
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High-purity Carbon Rod for 
Spectrographie Analysis 


New “Grade PG4” high-purity spec- 
trographite rod for critical chemical 
and metallurgical spectrographic 
analysis is announced. Maker states 
that whereas normal graphite elec- 
trodes contain impurities on order of 
0.02 to 0.05 percent, new rod has less 
than 0.001 percent.—Stackpole Car- 
bon Co., St. Mary’s, Penna. 
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Remote-control Consoles 

New test and operating consoles 
for remotely monitoring and control- 
ling engine test cells, hazardous proc- 


95 
esses, etc., include instruments of pur- 
chaser’s own choice. Illustration shows 
a military engine-test console with a 
10-manometer bank, a 48-temperature 
indicator, a CRO, etc., also command 
levers and switches.—Control Engi- 
neering Co., 8900 Alpine Ave., De- 
troit 4, Mich. 
F f t 215 


Electronic Counters and 

Preset-count Controllers 

New “Decitron” high-speed  elec- 
tronic counters and automatic count 
controllers are built around “Decitron 
Counter Tube,” a new type of cold- 


cathode electron tube which indicates 
units by a light beam advancing clock- 
wise, which eliminates about half the 
working parts of ordinary electronic 
counters, and which has a normal life 
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Rate-meter 
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Wheelco 
) Instruments 


e+-control continuous bake 








in modern foundry 


TOWER core oven 





All heat changes are permanently re- 
corded on strip chart. Operator sees at a 
glance exact temperature of oven. 


Modern instrument design — Wheelco's 
"Electronic Link” provides instantaneous con- 
trol. Measuring system operates without 
physical contact with recording or controlling 
mechanism. 


Wheelco Instruments maintain uniform temperatures in 

new Tower core oven at Falk Corporation. In this continuous 
drying operation, cores are placed in a slow-moving elevator 
conveyer, move up into the oven and 2! hours latet 

emerge below on the other side. The Wheeleo Capac ilog Strip 
Chart Recorder controls and maintains constant reeord of 

the oven atmosphere while the Wheeleo Panelmount 
Capacitrol acts as excess temperature limit control. Operator 
gets continuous, accurate picture and permanent record 

of operations inside oven, Cores are bone di Val completion 
of heating cycle. There’s ho costly overshooting ol 
temperatures. No waste fuel. It pays to modernize with 


Wheelco Instruments! 


Continuous drying oven is 40 feet high. Core is placed on elevator 


conveyer which carries it into oven for a 2'%2 hour bake, 


Dry cores 


emerge from oven on elevator at opposite side. * 


Write for bulletin C2-2 
Factory-trained feld engineers 


in all principal cities 


BARBER-COLMA LINOTS 


Industrial Instruments 
Aircraft Controls 
@Croducts * Meto 


roducts 
¢ Molded 


Textile Machinery 


WHEELCO INSTRUMENTS DIVISION 


BARBER-COILMAN COMPANY, DEPT. F, 1515 ROCK ST., ROCKFORD, ILLINOIS 


Gentlemen: I'm interested ir learning more about Wheel 
dustrial heating. [7] Please send free bulletin C2-2 [] Have fiela 


engineer ¢ 
Name 
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expectancy ten times that of conven- 
tional radio tubes. Five instruments 
are announced: (1) “Single Decitron 
Counter” (Fig. A) counts up to 20 
units per second and can actuate an 
external circuit at each ten counts. 
(2) “Double,” up to 200 per second 
and (3) “Triple,” up to 2000 per sec- 
ond, also with external-circuit com- 
mand feature; (4) “Decitron Carton 
Counter” (Fig. B) has selector switch 
for counts of 5, 10, 25, 50 and 100, 
operates external circuit at any num 
ber from 1 to 100, has Rate-mete 
feature. (5) “Preset Decitron Count- 
er” has two selector switches, one for 
units and one for tens, can be manu- 
factured to count up to a million or 
more. All counters have six-digit reset 
totalizer. Rate-meter can be incorpo- 
rated in any model.—-l’ost Machinery 
C'o., 140 Elliott DBt.. Reve rly, Mass. 

f ‘ 2.6 


Viscometer for Reactors 


New Viscometer specifically de 
signed for large reactors is particu- 
larly suitable for following rapid 
polymerization processes; meets re- 


quirements of Federation of Paint 
and Varnish Production Clubs (No- 
vember 1952 Official Digest). Measur- 
ing element is flange-mounted directly 
on top of reactor; complies with Un- 
derwriters’ requirements for Class 1 
Group D locations; is designed for a 
wide range of pressure and vacuum 
conditions.—Dept. N27, Norcross 
Corp., Newton 58, Mass. 

217 


X-ray Photometer 


New “504E-351G1” x-ray photom- 
eter is more compact than maker’s 
previous models; has all controls cen- 


tralized on one panel; features an air 
cooled x-ray source; can be operated 
with accuracy by a technician.—Gen- 
eral Electric Co., Schene ctady Ser « 
F 218 
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Industrial Seale Seal 


New “Cunningham Scale Seal’ fits 
over standard models of weighing 
scales, protecting them from foreign 


matter and corrosion. Sealing flange 
is fixed continuously around under- 
side of moving platform; thus an air- 
tight liquid seal is effected at all times, 
irrespective of weight applied to 
scales. Column and head are also com- 
pletely enclosed, with access door and 
windows for settings and readings. 
Entire device is “take-down” to permit 
inspection of scales required by some 
states.—Applied Engineering Co., 
P. O. Box 506, Orangeburg, S. C. 
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Volumetric Feeder 


New “Model 50 Vitamiser Disc 
Feeder,” for feeding small quantities 
of dry materials such as vitamin con- 
centrates and mineral supplements, 


has uniform rate of feed maintained 
by a 40-watt synchronous motor driv- 
ing slow-moving disk. Feed rate is set 
by “a micrometer gate adjustment 
knob. Accuracy of 3 percent by weight 
over a 20-to-1 range is obtained. New 
flat disk feeding mechanism features 
controlled angle of repose of material 
which assures uniform’ volumetric 
feeding.—Omega Machine Co., 345 
Harris Ave., Providence, R. 1. 
é at 220 


Loss-in-weight Feeder 
New “Model GLW-0” is a new small- 
size gravimetric feeder for plants 
where low rates of feed, limited floor 


ptt, 








space and low-cost equipment are es- 
sential factors. It requires 26 x 33 in. 
floor area and 25 in. front and back 
for door clearance; is accurate to 99 
percent or better, delivering powdered, 
granular or lump material at feed 
rates from 0.25 to 100 pounds per 
hour set by a single dial. No calibra- 
tion is required; operation is dustless. 

Omega Machine Co., 345 Harris 
Ave., Providence, R. I. 
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Weight-printing Recorder 


New “Mechanoprint” is a simplified 


mechanical weight recorder, built-in 
as an integral part of maker’s “Tape- 
Drive Dial” head. A touch of push bar 


causes weight to be printed in just one 
second. Printing can also be controlled 
by a trip switch on a conveyor line, 
on a monorail system, ete. It is fur- 
nished for standard straight ticket, 
for ticket and tape, for odd-size tick 
ets and with identifiers, manual or 
electric time and date stamp, con 
secutive numbering devices, etc.—The 
Howe Secale Co., Rutland, Vt. 
222 


Fime Switches 
New improved design of “300 Se 


ries’ time switches incorporates im- 
provements in terminal block; re- 


od 
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Graphic indication of process limits 
Flange-to-flange flush mounting 
Fully interchangeable in seconds 
Drum dial, linkless mechanism 


Fixed reading-point improves speed of 
scanning 


Scale-set adjustable high/low operating 
guides and alarms 


Fits panel space only 234” x 54% 
Plug-in unit easily removed with finger yet with 534” long, readable 
jack for check or change scale in keeping with 12% accuracy. 

Unique, new “graphic guides” mark high/low operating range, are 
adjustably mounted on scale drum and carry switch trippers to 
actuate alarms or take emergency action. Rotating drum dial and 
fixed reading point permit large, easily read figures and open, 
uniform scale. Building block construction of Ratographic indi- 
cators permits field addition of alarms and guides to the basic 
precision pneumatic indicator. Illustrated are two indicators 
which form a control selector station accessory for remotely 
mounted controllers. 


SOMERS LCN 


Completely described 
and illustrated in 
Catalog 55-10. Write 
for it today. 
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*Trade Mark of Fischer & Porter Co. 





FISCHER & PORTER CO. 


1360 County Line Road, Hatboro, Penn. 











How to weigh large castings conveniently and 


accurately. 


This 35 ton steel casting was easily weighed by 
placing three Baldwin SR-4 Load Cells under it. 


Baldwin SR-4 devices enabled this large Eastern foundry to 
weigh faster and more accurately this huge semi-rotor, built for 
a Canadian hydro-electric plant. Three 50,000 pound SR-4 
Type C Load Cells were used. Output of each of these cells ran 
to an SR-4 manual null-balance indicator. In this instance each 
cell was read separately and added together, while in other cases 
it might be preferable to use an SR-4 weighing system which 
electrically adds cell outputs. 
Baldwin SR-4 devices have uses unlimited in industry 

measuring load, pressure or torque economically, speedily and 
accurately. For the latest technical information please write to 


Dept. 3115, Baldwin-Lima-Hamilton Corp., Philadelphia 42, Pa 


TESTING HEADQUARTERS 


BALDWIN - LIMA -HAMILTON 


General Offices: Philadelphia 42, Pa. ¢ Offices in Principal Cities 
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design of contact arms for more 
positive locking in “on” and “off” 
positions; ete.—Paragon Electric Co., 
Two Rivers, Wis. 
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Portable Foree or Weight 
Indicating Assemblies 
New self-contained portable hydrau- 
lic weighing units, accurate to 0.1 
percent of scale, are available in 24 


5 EET COP TC Ct. 


ranges from 0-500 Ib. to 0-100,000 Ib.; 
in four load cell sizes; with choice of 
8%-in., 12-in., or 16-in. indicators. 
Immediate delivery; calibrated cus- 
tom-made assemblies (to 10,000,060 
lbs.) short delivery.—A. H. Emery 
Co., New Canaan, Conn. 
For e infor 224 


Displacement Pickup 

New “Model 8620 Rectipot” linear- 
motion voltage dividing resistor is 
available in standard models operat- 
ing in temperature range of —55 C. 
to +71 ©. and a new high-tempera- 
ture model for range of —55 C. to 
+149 C. Units can be had with either 
one or two electrically independent 
resistance units, both operated from 
the same shaft, for linear strokes of 
0.5 in. to 5.25 in.; shaft free to rotate 
through 360 deg. Among features: 
output signal proportional to mechani- 
cal. displacement; positive dust seal; 
4 Seen eee 7” af ; ~. P 3%6 on 


simple front-end mounting; shaft ex- 
tends out operating end only; no 
backlash between shaft and brush as- 
sembly; positive mechanical stops; lin- 
earities of 0.5 percent or better; life 
of over 1,000,000 cycles; zero resist- 
ance position with respect to stroke 
can be adjusted externally; non-linear 
outputs on special order.—G. M. Gi- 
annini & Co., Ine., Pasadena 
t 225 


1, Calf. 
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Displacement Pickup 
New “Bulletin 68 Plunger Poten- 
tiometer” is a variable-resistance 
pickup for such control applications 
as constant-cutting-speed machine- 


999 


tool drives, winder drives, “dancer 
roll” systems, ete. When driven by a 
flat or rotary cam, pickup may in- 
terpret position as a linear or non- 
linear function, depending on shape 
of the cam. Operating plunger re- 
quires 0.5 in. linear movement for 
complete traverse of 10,000-ohm volt- 
age-dividing resistor.._Ward Leonard 
Electric Co., Mount Vernon, N. Y. 
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Pressure Pickup 
New “Type 71-5 Baroresistor,” for 
barometric range of 0-15 psia., is 
said to be unique in having variable- 
resistor winding and mechanism her- 


metically sealed in a vacuum, thus 
providing zero reference pressure un- 
affected by temperature, also protect- 
ing against dust, fungus and humidity 
(meets MIL E5400). Accuracy, 2 per- 
cent; resistance, 7500 ohms. Most criti- 
cal application: altitude adjustment 
of servo loop § gain.—Tvrans-Sonics, 
Inc., Bedford Airport, Bedford, Mass. 
ee tices: Selicegs ai teae 227 on inquiry card 
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Miniature Pressure Pickups 
New “Model 304 
Potentiometers” for remote measure- 
ment of hydraulic and pneumatic 
pressure in aircraft, guided missiles, 
ete., are miniature (1.62-in, diam.) 
units weighing 2 0z.; have a 0.5-watt 
electrical output which is linear with 
applied pressure. Bourdon tube de- 
flection is transmitted to wiper con 
tact on wire-wound resistance element 
by a ball-bearing linkage. Ranges 
from 0-100 psi. to 0-5,000 psi.; resolu 
tion of 0.4 percent; five standard re- 
sistance values from 1000 to 10,000 
ohms. Units are not damaged by 
shock, vibration or nominal over 
pressure.—Bourns Laboratories, 6135 
Magnolia Ave., Riverside, Calif. 
f nformat rcle 228 


Gage Pressure 


Vibration Pickup 
New “Ultra-sensitive Inductive Vi- 
brometer” weighs 11 oz., features 
magnetic circuit which provides suf- 


4 


ficient output to drive recording gal- 
vanometers directly in many appli- 
cations. Units can be supplied in na- 
tural frequencies from 15 to 80 eps. 
Units above 22 cps can be mounted 
in any direction. Amplitude range 
0.06-in. total displacement. Output 
over 1 volt per inch per second for 
600-ohm unit.—Technical Instrument 
Ce., Houston, Texas. 
F f 229 


Acceleration, Pressure 
and Strain Pickups 

New line of inductive and floating- 
strain-wire pickups for linear and 
angular accelerations, ete., is an- 
nounced. Among features: (1) Re- 
sponse only about intended axis of 
sensitivity; (2} Design characteris- 
tics permit measuring Coriolis accel- 
eration force with no response to cen- 
tripetal and centrifugal forces; (3) 
Erroneous responses introduced by 
components of angular rotation (Eu- 
ler’s Theorem) completely eliminated; 
(4) Each unit designed to meet user’s 
specific requirements technically and 
physically; (5) Inductive type meets 
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requirements which could not be met 
by strain wire type. Illustration shows 
“Model RA1-100” linear acceleration 
pickup with resolution of 0.06 percent 
or better, zero response to transverse 
acceleration, viscous damped to 0.6- 
0.7 of critical, temperature limits 

65 F. to 200 F Scientific Enter- 
prises, 832 N. LaBrea, Los Angeles, 
Calif 

230 


Rate Gyro 


New “Model 70” gyro, designed to 
register angular rates of rotation, 
provid electrical output signal for 


ee 








telemetering and control; weighs 20 
0z.; is suited for missiles and other 
air or ground applications; operates 
on 12 or 28 v.de. 400 eps., or 110 v.ac. 
Coil spring or torsional rod restraints 
limit rotation of gimbal about its axis, 
depending on range desired. Units are 
manufactured with or without damp- 
ing and hermetic sealing. 
229R DBroadu ay, Santa 


Summe rs 
Gyroscope Co., 
Monica, Calif. 
, 23! 


Film-study Projector 
New “Kodascope Analyst Projector” 
is a 16mm. silent projector designed 
for athletic coaches and others who 


wish to be able to reverse direction of 
films frequently and study in detail 
action shown on screen. A constant- 
speed motor drives blower; a_ two- 
speed governor-controlled motor drives 
film-moving mechanism. Among other 
new features is a “Daylight Projection 
Viewer” (carried in the _ projector 
case) which reflects image back onto a 
rear-view screen in front of operator. 
Cine Kodak Sales Div., Eastman 
Kodak Co., Rochester 4, N. Y. 
re informat e 232 on ir 
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Remote Liquid-level 
Indicator 

New “Wide Vision Remote Liquid 
Level Indicators” have a raised trans- 
parent face which 
permits indicator arm 
to be extended under 
the cover to a _ posi- 
tion where it can be 
viewed from the side 
as well as the front; 
are of the manomet- 
ric type, with auto- 
matic temperature 
compensation. 
Yarunall-Waring 
Co., Chestnut Hill, 

Philadelphia 18, Pa. 
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Bin-level Indicators 


New improvements applying to all 
models of “Bin-Dicators” consist in 
modified frame design which permits 


ao DIAPHRAGM 


- 








BIN WALL 


easier access to operating mechanism 
and wiring connections, better and 
simpler switch installation, and great- 
er flexibility in wiring and conduit in- 
stallations. The Bin-Dicator Co., 201- 
13946 Kercheval Ave., Detroit 15, 
Mich. 
234 


Level-gage Hluminator 

New “Yarway Type M” illuminator 
for flat glass water level gages uses a 
100-watt sealed-in beam mercury va- 
por lamp, which produces about twice 


ll. 


amount of light for same power input 
as an incandescent lamp, and whose 
color is near peak of human-eye sensi- 
tivity curve: less affected by extrane- 
ous light.—Yarnall-Waring Co., Ches- 
nut Hill, Philadelphia 18, Pa. 
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Signal Counters for Alarm 
Annunciator Systems 


New “Model TC Tele-Counter” 
keeps continuous count of every off- 
normal signal indicated by “Tel- 


ttt ttt 
ttt 


Tele Counter 
Register 


D 
4 
Alarm” annunciator. Any number of 
individual alarm points of system may 
be selected for totalizing, or entire 
unit may be equipped. New “Model 
TCS,” in addition to individual total- 
izers, has signal sequence selector, 
whereby initial off-normal signal at 
annunciator is immediately indicated 
by an illuminated window above cor- 
responding counter totalizer: essential 
in determining which piece of equip- 
ment or step in process failed first, 
as in a series of pumps or continuous 
process functions. Both types can be 
adapted to any existing “Tel-Alarm” 
systems.—Tigerman Engineering Co., 
4332 N. Western Ave., Chicago 18, Il. 
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Container Tilter 


New tilter handles 5- and 6%-gallon 
containers without spilling or splash- 


932 \—_ 
‘ aa 
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ing. A chain holds container in posi- 
tion when tilted.—General Scientific 
Equipment Co., 2700 W. Huntingdon 
St., Philadelphia 32, Pa. 
f ore niormat , 237 


Infrared-radiation Type 
Intrusion Alarm 


New “Photoelectric Intrusion Alarm 
Set PIA” consists of “Type L60B” 
light source which projects a beam of 





one 


Eve 


Ve 


Elevator Mileage Recorders give accu- 


rate figures on vertical miles . . . so that 
it can be plainly seen...in advance...when 
it’s time to replace cables, overhaul cars, 
motors, and what have you... including 
your life. 


Yes, the V-R wheelmark monogram 
protects millions of people daiiy, from the 
depths of the sea to the stratosphere. 

Of course, not all V-R Products and 
services are available nowadays 


Need 


MILES 


VEEDER-ROOT INC. 
HARTFORD, CONN.US.A. 
sneave iA. 4 O 

parole 540. 


2701. 




















Can Count on 


EDER-ROOT 


... but if your work counts importantly 
in defense, then you can count on Veeder- 
Root to help you, as soon as rush commit- 
ments permit. 


VEEDER-ROOT INCORPORATED 


“The Name That Counts” 
HARTFORD 2, CONN 


Chicago 6, Ill. » New York 19 « Greenville, S. C. 
Montreal 2, Canada «. Dundee, Scotland 


Offices and agents in principal cities 
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linear 


accelerometers 


inear accelerometers 
are manufactured by 
Statham Laboratories for 
measurement in ranges 
from +0.5¢ to + 1,000g. 
Unbonded strain gage 
accelerometers have higher 
natural frequency than 
is usually attainable with 
other types of pickoffs. For 
maximum possible output, 
the mechanical construction 
of these instruments is 
such that movement of the 
suspended mass produces 
a aes of resistance 
of all four arms of the 
complete balanced bridge. 
The resistive nature of the 
bridge permits the use of 
these accelerometers in either 
A.C. or D.C. circuits. 


Please request 
Bulletin No. 4.0, 


LABORATORIES 
© Los Angeles 64, Calif. 
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radiation, and 
Photoelectric Control.” 
Maximum distance for operation is 
50 ft.—Photoswitch Inc., 77 Broadway, 
Cambridge 42, Mass. 
For ‘ nformat 


infrared (invisible) 
“Type A20C 
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Automatic Engine-cranking 
Control Systems 


New “Pantro” panels control crank- 
ing cycle of diesel and gasoline en- 
gines by allowing engine to crank and 





also to rest for predetermined inter- 
vals. Number of cycles and durations 
are adjustable. Sequence stops when 
engine starts. Manual control can 
take over at will of operator.—In- 
dustrial Control Panel Co., 247 E. 
Illinois St., Chicago 11, Ill. 

For re informat e 239 


Water Demineralizer 


New “1953 Model Permanent Cart- 
ridge Demineralizer” employs same 
mono-column ion exchange technique 
reported effective in experimental de- 
contamination of water containing ra- 
dioactive products; has 10 gph. ca- 
pacity; features new laboratory stand 


- "| 


for convenient mounting; electric pur- 
ity indicator, and flow-rate indicator 
for adjusting intake flow to optimum 
rate for most efficient ion exchange 
action.—Penfield Mfg. Co., 19 High 
School Ave., Meriden, Conn. 

‘ t 240 


Bow Compass 


“Speed-Bow” draws circles 
from 'g in. to 10 in. in diameter, coarse 
settings made quickly by a finger- 
pressure release and fine adjustments 


New 


by a thumbscrew. It is equipped for 
use with pencil and four types of pen 
attachments; with addition of two 
needle points it becomes a_ divider 
capable of scribing on steel.—V. & E. 
Mfg. Co., P. O. Box 950 M, Pasadena 
20, Calif. 
For ore inf stior rcle 241 


Electrostatic Neutralizer 
New “Magic Wand” electrostatic 


neutralizer, said to improve processes 
and eliminate electrostatic fire and 


TOT TTT 


explosion hazards, requires no exter- 
nal source of power, has no sharp 
points to damage stock or injure op- 
erators.—Herman H. Sticht Co., Inc., 
27 Park Pl., New York City. 

’ nformation rcle 242 on inquiry card 


For more 


MICROSCOPES 





Microscope-Metallograph 


New “CSF” metallurgical micro- 
scope and metallograph (made in 
Italy by Officine Galileo) is said to 


occupy one-tenth to one-twentieth of 
space normally taken by instruments 
used for this type of work. Group ob- 
servation is made possible by pro- 

















For Long 
Shelf Life... 
Use Mallory 














|RM-1 CELLS 

PERCENT CAPACITY 
VERSUS STORAGE TIME 
TEMPERATURE 70°F 
LOAD 42 OHMS 
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Mercury Batteries | LEAD. 











For battery-powered instruments that operate inter- Here are other advantages that may suggest wavs 
mittently ... or for applications involving long periods — you can use Mallory Mercury Batteries to advantage 
of idleness, the long shelf life of Mallory Mercury 


agate é cae High ratio of energy to volume and weight 
Batteries is an important characteristic, - ie = 


Leak-proof, dimensionally stable construction 
Mallory Batteries do not deteriorate or lose an appre- Uniform discharge characteristics 
ciable amount of power during long storage periods, No need for recuperation periods 
even under the most adverse conditions of humidity a . 

va ; aig Operation over wide temperature and pressure 
and temperature extremes. The curve shown is typical roa 

ang 

of the performance you can expect when Mercury 


P p Resistance to humidity and corrosive conditions 
Batteries are used for instrument power supply. 


Highly resistant to impact and acceleration 


For continuous or intermittent operation at microam- 
pere drains or loads of 50 amperes, Mallory Mercury 
Batteries have many important advantages that will For Transistor Applications 
help you design lighter, more compact equipment . . . 
equipment that will give more hours of service life. 





The constant voltage-constant current 
characteristics of Mallory Mercury Bat- 
Let us send you a copy of our new Technical Bulletin teries make them exceptionally well suited 
1-6. It contains complete information on single cells to transistor applications. 

and multi-cell stacks and packs. 


" W-WYVVaWe). ar Weoley SERVING INDUSTRY WITH THESE PRODUCTS: 
: , Electromechanical — Resistors © Switches © Television Tuners * Vibrators 
: L LO R ‘Electrochemica!—Capacitors « Rectifiers * Mercury Batteries 


Metallurgical—Contacts ¢ Special Metals and Ceramics Welding Materials 

















MALLORY ‘ . 6, INDIANA 
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FOR ACCURATE 
FABRICATION of 


CUBICLES, 
CABINETS, 
PANEL 
BOARDS, 


see LITTLEFORD 





Manufacturers of Electrical and 
Hydraulic Control equipment must 
have accuracy in the fabrication of 
Cubicles, Cabinets, Control Boards 
and Panel Boards. Accuracy comes 
through experience in knowing how 
to shear, bend, form and weld 
: Littleford 
has ‘that experience, plus skilled 
craftsmen, as industry has been 
served by Littleford since 1882 

These long years of producing 
fabricated products reflect in the 
finished unit. Littleford facilities are 
modern..and afford an unprece- 
dented standard of dependability 
and quality. If you have a problem 


plate and sheet metals 


involving accurate fabrication re- 
member there is no substitute for 
experience, and no substitute for 
Littleford workmanship 


Send blueprints and be as- 
sured of quality at low cost. 


FABRICATORS OF PLATE AND 
SHEET METAL PRODUCTS 

FOR INDUSTRY 

SINCE 1882 


LITTLEFORD BROS., INC. 
404 E. Pearl St. 
Cincinnati 2, Ohio 








For more informet rcle 40 
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jecting light beam through camera 
housing onto a screen. Owing to in 
verted design, all operations are con 
fined to a volume of 13x8x8 in. An 


inclined eyepiece tube makes observa 
tion from seated position comfortable 
and a slight pull on mobile prism knob 
directs light path to camera screen at 
left.—Opplem Co., 352 Fourth Ave., 
New York 10, N.Y. 


243 


Universal Microscope 


New improvements in 
(Austrian) “MEF” 


scope are: (1) 


Reichert 
camera micro- 
transmitted light 


source mounted on a rotating carrier, 
(2)incident light source can be swung 
to back, (3) calibrated drum for cam 
era bellows extension, (4) new base 
gives more pleasant appearance. 
William if Hacke) & GCo., Inc., 82 
Beaver St., New York 5. N. Y. 
244 
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Machine-tool Locating 
Microscope 


“Model 11 Machine Tool Locating 
Microscope” provides 30x magnifica- 
tion; is designed to be mounted di- 
rectly in machine spindle or on an 
offset bracket; can be adapted to 
nearly any mechine tool. A roof prism 
erects image so that all table move 
ments made by operator appear in 
true direction. Field of view takes in 


0.25-in. of workpiece. New instrument 
will not destroy template during ma- 
chining.—Perkin-Elmer Corp., Nor- 
walk, Conn. 
F f 245 


Interference Microscope 


New “Zeiss Opton Interference Mi- 
croscope” measures’ surface-finishes 
and roughness-depths from 0.80 to 


1.2 micron; permits visual as well 
as photographic checks to be made. A 
35mm film still camera produces stand- 
ard 1 x 1.5-in. negatives. Magnifica- 
tions are 80x, 200x and 480x. Built-in 
illuminations for white light and thal- 
‘ium light.—Carl Zeiss, Inc., 485 Fifth 
Ave nie, Ne u ) ork ye N. 

format 246 


Fixture for Optical Gaging 
of Broaches 


New “Broach Locating Fixture” 
makes possible checking of all teeth 
of broaches for tooth form, spacing, 


867 


and wear for entire length of a broach. 
It utilizes optical system of “Model 
ITA”’ Kodak Contour Projector. Index- 
ing head of fixture is fixed to base 
member and carries two special metal 
mirrors which can be moved as a unit 
in and out between teeth of broach to 
positive stops at each end of its travel. 
Positioning mirror assembly against 
forward stop places mirrors on either 
side of a row of teeth for tooth-to- 
tooth inspection. Inadvertent forward 
thrust of mirrors against broach is 
prevented. An adapter supplied with 
fixture is inserted behind standard 
45 deg. mirror attachment of Kodak 
Contour Projector.—Optical Gaging 
Products, Inc., 26 Forbes St., Roches- 
ter 11,N.Y. 


fi 


247 





Engraving-machine Slide 


New sectional copy-holding slide 
saves time in engraving letters and 
numerals at right angles; saves space 
on job by allowing engraving of more 
characters per line; may be used on 
any model “Engravograph” with 
standard %-in. or 1%-in. blanks.— 
New Hermes Engraving Machine 
Corp., 13-19 University Place, New 
York 3 N. z . 
f { af 248 


Automatic-pickup Tweezer 
New “Automatic Pick-up Tweezer” 


has three hooked steel fingers, oper- 
ated from top plunger, to grasp and 


wey Kae 


release odd-shaped, hot, sterile or 
highly-polished objects. Made of stain- 
less steel, it can be steam-sterilized o1 
boiled.—Dept. 19-D, Win Sales Co., 
P. 0. Bou 257, Forest Hills, N. y. 

f 249 


Goniometer-collimator 


New “Angle Setting and Checking 
Collimator” is said to make this ver- 
satile type of device available to shops 
and inspection departments where 
budget restrictions, accuracy stand- 
ards or other reasons would not per- 
mit consideration of maker’s more 
expensive and ultra-precise “G-12” 





ag 
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An Edison Thermostat maintains critical temperature 
of lead dioxide in micro-combustion train. 





Making Chemicals React Better through 


Precision Temperature Control 


This Fisher Scientific Micro-Thermostatic 
Sleeve and Micro-Combustion Furnace is 
used in the gasometric analysis of nitro- 
gen-containing compounds for the deter- 
mination of carbon and hydrogen. 


The gasses in the combustion tube are 
passed over granulated lead dioxide in 
the thermostatic slecve to assure the re- 
moval of nitric oxides, thus preventing 
their absorption by the COy. Lead dioxide 
absorbs the oxides of nitrogen more rap- 
idly at 180°C, but above this temperature 
oxygen begins to be liberated. An Edison 
thermostat was selected for this applica- 
tion because an accurate and constant 
temperature control must be maintained 
to assure the complete removal of all 
nitrogen oxides. Optimum temperature 
conditions are assured by the thermostat’s 
sealed-in-glass construction and tamper- 
proof design. A neutral arc-quenching 


atmosphere preserves the contacts from 
wear, dust, corrosion or handling. 


The exact duplication of results from 
assay to assay is made possible by the per- 
manence of the thermostat's control set- 
ting. This remains constant over years of 
service during which the contacts may 
operate thousands of times or, as in many 
protective devices, not at all. 


Because Edison Thermostats are cngi- 
neered for each application to meet your 
particular operating requirements, you 
are assured that the optimum life, sta- 
bility and tolerance has been built into 
your thermostat. 


QO Edison. 
INCORPORATED 


Instrument Division 
24 Lakeside Avenue, West Orange, New Jersey 





YOU CAN ALWAYS RELY ON EDISON 
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Ball-Disc Integrator 


A small size precision integrating 
mechanism, the Ball-Disc Integra- 
tor. Used for totalizing, rate deter- 
mination, differential analyzing, 
closed loop mechanic al servo-ele- 
ment, and may be applied as a pre- 
cision variable spe ed drive or other 
applications. High performance and 
long life are assured by the use of 
super-finished balls and tungsten 
carbide disc. Size: Width 1%”, 
Length 2%”, Height 34”, Wt. 21 oz. 


design simplicity 
in 
computer components 
by 


1a! computer components with de 


2 emphasis on high performance and 


implicity are worthwhile factors to cor 

Jer when faced with weight, size and 
reliability restrictions imposed by high 
precision computer or control problems 
Librascope is also well-qualified to inves 


tigate your particular system needs 


For information on these 
or other computing- 


controlling devices, write. 


LIBRASCOPE, INC, 


Analog and Digital Computers, 
Input-Output Devices and Components 


1607 FLOWER STREET, GLENDALE, CALIF. 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


» 42 nq y ca 
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instrument. It sets (or checks) angles 
to 30 seconds of arc; can be used for 
measurement of any external angle, 
tapers, hidden surfaces such as valve 
seats, parallelism and right angles; 
also for checking straightness of sur- 
face plates, machine beds, etc.; or to 
set or check cutting angles on lathes, 
milling machines, etc.—Mitchell Sci- 
entific 39 MacQuesten Parkway 
North, Mount Vernon, N. Y. 

f t 250 


Surface-roughness Tracer 


New “Profilometer Type KB 
Tracer,” for measuring surface rough- 
ness across bottom of flat-bottomed 


grooves to 0.25-in. depth and behind 
shoulders to 0.25-in. height, can also 
be used in ID’s from 25/64 in. to flat, 
and on all OD’s and flats, where part 
can be mounted on a “Linear Pilotor” 
with work surface’ horizontal.—Mi- 
crometrical Mfg. Co., 345 S. Main St., 
Ann Arbor, Mich. 
F t 25! 


Instrument Air Compressors 


New “Class ATL and ATCL Oil- 
freair and Oilfregas” compressors fea- 
ture steel-backed carbon cylinder liner 
(L), carbon piston-rod packing, oil 


baffle on piston-rod, segmented cyl- 
inder, accessible cooling passages, and 
other refinements; are guaranteed to 
compress air or gas entirely free of 
oily vapor.—Pennsyivanic Pump & 
Compressor Cc., Easton, Penna. 

Fae paned tatasmat e 252 . 


Battery Soldering Iron 


New soldering iron can be con- 
nected to either 6 or 12 volts; is for 
use on any battery regardless of volt- 
age; melts solder in 20 seconds; was 
originally developed as standard bat- 
tery iron for Armed Forces; will do 
three times heavier work than size 








I 294 


indicates because element is embedded 
in tip small enough for finest solder- 
ing.—Hexacon Electric Co., 175 W. 
Clay Ave., Roselle Park, N.J. 

F ntormat 253 


f 


FOR INSPECTION AND 
TESTING DEPARTMENT 


Inspection Light 
New “Model 225 Tube-a-Lite” for 
inspection of cavities, ete., is a por- 
table 25-in. 15-watt fluorescent lamp 





855 


with plug-in ballast and standard 
starter.—Mfg. Div., Larrimore Sales 
Co., P.O. Box 1234, St. Louis 1, Mo. 
oe eg oY Pee ee e 254 on inquiry wd 


Cold-test Chamber 


New “Sub-Zero Test Chamber’ 
available in sizes from 1.5 to 4 cubic 
feet; temperature range from —10 to 

120 F. Where required, lid can be 
equipped with a frost-proof observa- 
tion window and interior illumination 
installed. Option: either indicating 
or recording thermometers. Tempera- 
ture control knob located inside 
instrument cabinet to prevent unau- 
thorized tampering.—Sub-Zero Prod- 
ucts Co., Cineinnati 29, Ohio. 

nation circle 255 on inquir 


, : 
1S 


Explosion Chamber 


New explosion chamber, designed to 
fill testing needs of manufacturers of 
airborne electrical or electronic equip- 
ment, incorporates new safety fea- 
tures such as automatic fuel metering 
tank constructed in accordance with 
ASTM standards. Advanced operat- 
ing facilities include an ignition cir- 





For Applications 
Triplett 630A Has No Counterpart 


to 1%% 


with a Mirror-Scale 


(Melupldbdily 


with 4% resistors 


Try This Volt-Ohm-Mil-Ammeter 
at your distributor’s 


TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON— 
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for sub-miniature, 


miniature 


Brush holders, commutators, 
electronic specialties 
Standard sizes or to your specification 
4-6 Micro finish 
Minimum coefficient of friction, 
wear, brush noise 
Diameters from 035 — to 
your specification 
Operating capacities — 1 amp intermittent, 
6 amp continuous load 
Rhodium or gold plating over silver rings 
No porosity factor 
Concentricity guaranteed to .002 T.1.R. 
— to your specification 


available 
nsultation on your problem 
IC! catalog 
containing 
complete 
engineering 
data on 
stand. 


Instrument Components Ine. 


1834 Franklin St., Santa Monica, Calif 
Division: Marshall Engineering Company 


For more information circle 44 on inquiry card 
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cuit whereby firing of gaseous atmos- 
phere is possible at any altitude up to 
70,000 feet; viewing windows; any de- 
sired arrangement of electrical con- 
nections; access for high-speed shafts 
and tuning shafts if desired.—Bowser 
Technical Refrigeration, Terryville, 
Conn, 

F re r stior rcle 256 


On-the-spot Tester for 
Current-actuated Devices 


New “Model 1010 Industrial Multi- 
Amp” is said to be the first portable 
high-current test unit making it pos- 
sible to check circuit breakers, over- 


load relays and other current-actuated 
devices before they are installed, when 
they are installed, and periodically 
after they are in service. It is adjust- 
able in stepless increments with finger- 
tip control; draws negligible power 
from line in addition to that required 
to actuate device being tested; is 
equally suited to checking devices with 
high impedance and low current re- 
quirements as it is for testing devices 
with low impedance and high current 
requirements. Input: 0-10 amp. 110 
v.ac.; output; 0 to 500 amps. in 5 
ranges; weight, 60 lbs.—Multi-Amp. 
Corp., Harrison, N. J. 
For ee tatorr n rcle 257 


+ 
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Portable Hardness Tester 


New “Porta-Brinell” has 12-in. gap 
and 4.5-in. throat. Penetrator makes 
an impression at a controlled hydrau- 


SS 
ee 


lic force of 500 kg.; impression is read 

with a standard Brinell microscope. 

Range, 20 to 500 Brinell. Tester 

weighs 17 lbs., works in any position. 
Blosjo Enterprises, 5310 Golden 

Valley Rd., Minneapolis 22, Minn. 

r rf Vi ior e 258 


Inspection Magnifier 


New “Model 220B” six-power mag- 
nifier has two 2-in. plano-convex 
lenses affording sharp focus and un- 


distorted field of views.—Mfg. Div., 
Larrimore Sales Co., P.O. Box 1234, 
St. Louis 1, Mo. 
I f t 259 


Adhesive Write-on Labels 


New “Self-Sticking Write-On La- 
bels” combine a_ printed form and 
Write-on space. Printed part: “Ac- 
CEPTED,” “REJECTED,” ete., with differ- 


UES “ 
at 


82! 


ent color background for each word- 
ing. Write-on space is for authoriz- 
ing person to write in necessary data 
with pen, pencil, ballpoint, rubber 
samp or typewriter.—Dep’t 248, W. H. 
Brady Co., 727 W. Glendale Ave., Mil- 
waukee 12, Wis. 

For more informatior rcle 260 





Torque-testing Fixture 


New torque-testing fixture features 
adjustable spindle, set in instrument 
bearings and held in rigid alignment 
to permit rapid engagement of drive) 


‘ 


% 


S 
A 


with work; accommodates a wide se- 
lection of torque wrenches. Illustrated 
is a typical application: testing ulti- 
mate strength of a screw. Two models: 
capacities of 0 to 200 inch-pounds and 
0 to 150 foot-pounds.—P. A. Sturte- 
vant Co., Addison, Illinois. 

F at 251 


Balancing Machines 
- 


New “Micro-Poise” static balancing 
machines for production lines use 
optical magnification for precisely 
measuring and locating unbalance in 


a few seconds after releasing operat- 
ing handle. Among features: other 
operations than balancing can be per- 
formed. Fifteen standard models. 
Photo shows application on jet-engine 
disk-and-blade assemblies.—Micro- 
Poise Engineering & Sales Co., 14851 
Grand River Ave., Detroit ro Mich. 
F = P 262 r y ) 


Tensile Testing Machine 
Ss 


New “Model 49RC Electro-Hydrau- 
lic Tensile Tester,” for routine produc- 
tion and quality control as well as for 
research laboratory, has a rigid cross- 
head and uses strain gages for load 
measurements. Hydraulic drive sys- 
tem provides constant rates of elonga- 
tion infinitely adjustable on a throttle 
dial; no gear change, no overshoot at 
high speeds. Full-scale load ranges 
from 5 grams to 5000 lbs. (“Model 
51RC to 10,000 lbs.). Standard rates 
of extension from 0.1 to 20 in. per 


What's your relay or 
limer question? 


What type to use 
for a specific job? 
Multiple-use 


} control lines? 
Circuits? 


Time delay? 


Coils? 


Auxiliary 
equipment? 


Sequence 
operation? 


structures? 
Contacts? 


...just look it up in the 640-page 
RELAY ENGINEERING HANDBOOK! 


Here is relay-timer experience! 

Over 18,000 copies are now in use 
helping engineers, designers and others 
solve relay-timer problems. Replete with 
more than 1100 diagrams, illustrations 
and data tables, this pocket-size book 

is the ideal reference manual 

for everyone concerned with relay 

or timer selection, 


application or service. 


RUTHERS-DUNN 


STRUTHERS-DUNN, INC., 150 N. 13th ST., PHILADELPHIA 7, PA. 


BALTIMORE *« BOSTON «© BUFFALO © CHARLOTTE + CHICAGO * CINCINNATI 

CLEVELAND + DALLAS «+ DETROIT = KANSAS CITY «© LOS ANGELES 

MINNEAPOLIS © MONTREAL + NEW ORLEANS © NEW YORK « PITTSBURGH 

ST. LOUIS « SAN FRANCISCO e SEATTLE © SYRACUSE © TORONTO 
f cs f ; 45 
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Insulated | 
Thermocouple Wire 


Extension Lead Wire 
FOR 


PLATINUM COUPLES 
CHROMEL ALUMEL 

IRON CONSTANTAN 

COPPER CONSTANTAN 
IRON CUPRONEL 





No matter what your wire or insulation 
requirements may be, you can depend 
on Gordon ‘'Serv-Rite’’ insulated wire 
for pyrometers—recognized as a stand- 
ard of highest quality for nearly half a 
century. All ‘‘Serv-Rite"’ wire is now man- 
ufactured in the new, completely modern 
Gordon plant, employing up-to-date 
equipment and machinery, supervised 
and operated by skilled technicians— 
your guarantee of continued precision 
quality. In addition to maintaining large 
stocks of all common types of wire, 
Gordon will manufacture special insula- 
tion, in long or short runs, to suit your 
individual needs and meet your most 
rigid specifications. 


All Types of Insulation 


Felteg Asbesto, 


Asbestos Braid 
Weatherproof Braid 


Glass Braid 


Polyvinys Plastic 


Nylon Braid 


id 
Stainless Steel Armored Brai 
Silicone Treated 


Cotton Braid Lead Jacket 


The home of “SERY-RITE” 
Fu!l Particulars on Request 











CLAUD S. GORDON CO. 
Manufacturers & Distributors 


Thermocouple Supplies + Industrial Furnaces & Ovens 
Pyrometers & Controls « Metallurgical Testing Machines 


Dept. 21 + 3000 South Wallace St., Chicago 16, III 
Dept. 21 + 2035 Hamilton Ave., Cleveland 14, Ohio 


F e information circle 4 ry card. 
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minute; special from 0.2 to 20 ipm. 
Automatic cycling available. Unique 
feature is that return stroke speed 
can be adjusted independently of pull- 
ing speed.—Thwing-Albert  Instru- 
ment Co., Penn St. at Pulaski Ave., 
Philadelphia 44, Pa. 

‘7 oroer ‘€ nformat r 263 


Ground-resistance Tester 

New “Type W4 Groundometer” is 
a null-reading Wheatstone bridge with 
full-scale ranges of 1-5-10-50-100-500- 


1000-5000 and 10,000 ohms. Self- 
powered by six flashlight cells, in- 
strument has, in carrying case, a 
compartment for all necessary refer- 
ence rods and test leads for proper 
spacings. Only the 10-in. reference 
rods need be used: Y-reference elec- 
trode may be as high as 400 times 
resistance of ground being measured. 

Borden Engineering Co., New Prov- 
idence, N. J. 
f e int 264 


Instrument, Meter & Relay 
Fest and Calibration Console 

New “Tesco Meter Testing Power 
Supply” provides a stable and con- 
trolled source of single-phase potential 
and single-phase current for general 
testing purposes, with means for ad- 
justing phase angle so that power may 
be supplied at any desired power fac- 


868 


tor, leading or lagging. Among uses: 
(1) instrument standardization; (2) 
gang test of thermal demand meters; 
(3) gang test of watthour meters, 
with or without demand attachments; 
(4) testing network and other types 
of relays.—Eastern Specialty Co., 
Philadelphia 40, Pa. 


f r 


265 on 


Variable-frequency Supply 
New “Model 200A Power Amplifier” 
is a source of variable-frequency a-c. 
for component and equipment testing 
at specified frequencies. It is rated 


343 


1000 watts at 75 to 100 percent power 
factor; distortion not more than 1.5 
percent at 100 percent pf and not 
more than 3 percent at 75 percent 
pf; frequency range 40 to 4000 eps. 
Output voltage adjustable from 0 to 
115 volts—John Fluke Engineering 
Co., 1111 Nickerson St., Seattle 99, 
Wash. 
f é 266 


. ° 
Stethoscope for Mechanical 
Prrouble-shooting 
New “Serviceman Soundscope,” for 
acoustically locating and diagnosing 
mechanical troubles, comprises an ear- 
piece containing a sound-box system 
and transmitter, with a diaphragm 





| Nash Instrument Air Compressors 
‘deliver only clean air, free from 
4 oil or dust, 3 and without filters 





DISCHARGE 
PORT ° 











‘J 


‘i SISGHARGE 1 


DISCHARGE 
PORT 
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No oil filters. 
No dust filters. 


No internal lubrication to 
contaminate air handled. 


No internal wearing parts. 
No valves, pistons, or vanes. 
Non-pulsating pressure. 
Original performance constant 


You can dispense with oil filters and dust filters when 
you install ®Nash® Clean Air Compressors. You can save 
the cost of maintaining these devices. You can greatly 
reduce instrument maintenance costs. For the Nash em- 
ploys no internal lubrication, therefore no troublesome 
oil is in the delivered air. Moreover, air from a Nash 
is thoroughly washed and cooled as it passes thru the 
pump. Dust in the plant atmosphere, even fly ash, is im- 
mediately removed. 

®Nash® Clean Air Compressors are simple, with only 
one moving element. No valves, gears, pistons, sliding over a long pump life. 
vanes, or other enemies of long life and constant perform- 
ance complicate a Nash. No aftercoolers are needed. You = Low maintenance cost. 
will find it profitable to investigate these pumps, now. = HT 


NAS ENGINEERING COMPANY 
370 WILSON, SO. NORWALK, CONN. 
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DETECT 


combustible 


GAS 


INDICATE RECORD © CONTROL 


J-W Model F Indi- 
cotor checks the 
presence of com- 
bustible ges at in- 
occessible loca- 
tions. Aspirator MODEL F 

bulb draws air mixture through sampling hose 
ond probe. Meter registers combustibility instant- 


ly. Fully portable, dry-cell operated. 


J-W Models E and EE 
Alarms monitor fixed 
installations where ex- 
plosive hozards may 
exist. For continuous 
operation from stand- 
ord 115-v a-c line. Act- 
vate audible or visual 
signals, control valves 
or motors. Model EE is 
explosion proof.Model 
E is for installation 
remote from sensing 


MODEL EE unit. 


J-W Sentinel Alarm 
serves as o fire-dang- 
er watch-dog under 
conditions of special 
localized combustible- 
gas hozord — such os: 
welding, electrical 
SENTINEL 


etc. Storage-battery operated, inbuilt charger, 


work, tank cleaning, 


penetrating audible alarm. 





Other models available for laboratory, 
oil-well logging, and other specialized 
uses. Your inquiry is invited on designs 
to meet particular requirements. 





Standard for over 25 years 


Write for complete information 





PALO ALTO 3, CALIFORNIA 


e 47 on inquiry card. 


Vol. 26 


For more infor ation circ 
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said to be capable of “picking up 
sounds which cannot be heard by the 
human ear and amplifying them until 
they are clearly audible.”—Jas. P. 
Marsh Corp., Skokie, Ill. 
f f f t 267 oF 


f 


Flash-point Testers 
New testers for determining flash 
points of fuel oils, gas oils and soy- 
bean oils, comprise a_ transformer- 





controlled “Speedi-Heet” duplex heat- 
er assembled with A.S.T.M. Pensky 
Martens shield, cap and cover in one 
unit; meet A.S.T.M. D 93 require- 
ments. Supplied also in gas- and rheo- 
stat-controlled models.—Labline, Inc., 
217 N. Desplaines St., Chicago 6, Ill. 
e informatior © 268 nauiry 


FOR THE LABORATORY 





Hand Refractometer 


New “OPL” (French-made) refrac- 
tometer for food, textile and chemical 
industries utilizes refraction method 


865 


of determining dry solids contents. 
Two models: (1) 0 to 50 percent dry 
solids by 0.5 percent and 0-30 We 
for growers; (2) 40 to 80 percent by 
1 percent (accuracy 0.5 percent) for 
processors. Equipped with thermom- 
eter on test prism.—E. J. Van der 
Leur, 60 Beaver St., New York 4, 
W. Ys 
269 


Oxidation Apparatus 
New “Model A GBF-JRS Oxidation 
Unit” is for determining amount of 
oxygen absorbed by rubber, plastics, 

















fibers, etc., which deteriorate on ex- 
posure to air or oxygen; has various 
other uses.—G. F. Bush Associates, 


Box 175, Princeton, N. J. 
270 


Warburg Apparatus 

New models of Warburg Manometer 
Apparatus are said to provide accu- 
racy and reproducibility of experi- 
mental conditions heretofore unobtain- 
able. Rectangular “Models US and 
USL” provide for temperature con- 
stancy of 0.005 C.; circular “Models 
UV and UVL,” 0.01 C. “Models USL 
and UVL” are equipped for photo- 
synthetic quantum reactions with 
lights focusable on each individual 


916 


reaction vessel. Exchangeable lights 
for several spectral ranges are avail- 
able. New double-capillary manometer, 
combining two capillaries 2 mm. apart 
in a single rod, permits easier and 
more accurate reading over a single 
scale without interrupting shaking. 
“Duplex” type is said to provide for 
pressure recording ten times as sensi- 
tive and accurate as is obtainable with 
conventional U-shaped Warburg man- 
ometers. New magnetic tilting reac- 
tion vessel allows several components 
to be put into reaction by manipulat- 
ing magnets.—Bronwill Scie ntific, 
Inc., 40 Worth St., New York 13, N.Y. 

atorrr + r 271 r , r . / 











Precision Balance 


New type of balance has a microm- 
eter poise which enables balance to 
be used for a range from 0.5 to 1000 
grams without additional weights, 
may be slid along beam for rapid 





traverse and rotated for final posi- 
tioning. Poise barrel is calibrated in 
0.5-gram increments which subdivide 
10-gram beam divisions. Balance il- 
lustrated, equipped with 7-in. stain- 
less steel] plates and etched aluminum 
graduated beam, has 5000-gram ca- 
pacity, 0.5-gram sensitivity, undivided 


tare beam of 1-lb. capacity.—Ohaus 
Scale Corp., 1050 Commerce Ave., 
Union, N. J. 

For r re ntormatior rcle 272 r nquiry 3rd 


Cloud-and-pour-test Cabinets 


New cabinets for standard cloud 
and pour tests produce trouble-free 
refrigeration for temperatures as low 


- 





as —90 F. 3-compartment cabinet op- 
erates at 30 F., 0 F., and —30 F.; 
2-compartment cabinet operates at 
—60 F. and —90 F. Compartment 
thermostats hold temperatures within 
2 F.; coldest compartment reaches 
—90 F. in about 2% hours. Safety 
interlocks prevent compressor damage 
when starting warm.—Precision Sci- 
entific Co., 3737 W. Cortland St., Chi- 
cago 47, Ill. 
For more informat e 273 on inquiry card. 
Stainless Steel Filters 
New “Grade X” porous stainless 
steel filter sheet is said to differ from 
previously available materials by an 
approximately doubled tensile 
strength, by extremely smooth surface, 
and by close control of thickness. New 
material is available in the form of 
finished line filters. Tensile strength 
is about 25,000 psi. Sheet material is 


For more information 
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~NEW POTTER FLOWMETERS 
for ACCURATE TEST DATA 


New Frequency Converter Models 
Have High Performance Characteristics 





Now, improved models of the Potter 
Electronic Frequency Converter make it 
possible to utilize more fully the accuracy 
and sensitivity of the unique Potter Flow 
Sensing Element 

Greater stability over a wider tempera 
ture range, freedom from drift due to line 
voltage changes, faster response speed and 
longer life have been built into all the new 
units. 

New models of the laboratory-type con 
verter incorporate such features as adjust 
ability for density changes from Specific 
Gravity .6 to 1.6, miultiple-input models 


for measuring the output of one of a num 
ber of sensing elements, dual output jacks, 
integral 100 cps trequency standard, switch 
for dividing frequency of input signal by 
Oy: Teds 


8 and 16 





LABORATORY 


FLOWMETER SYS 
TEM consisting of blow 


Sensing Ele 





ment, Moael le j Klectronic Converter 
aajustable for density from Sp. Gr t 
t L.6u0 ana cating milliammeter 
High-speed reeorder tront poten 
tiometer or other type of inatrument can 
be substituted for milliammeter 
SPECIFICATIONS 
Jnput signal ranye » to BLO0U0 CPs 
Jnput sensitiviy 005 to 5.0 volts rms 
Prijt: Blower-cooled to eliminate ther 
mal drift, Less than .259% drift for 


» Volt power drift 
Calibration Jrequency: Integral 100 eps 
* .15 cycles) tuning fork standard 
Linearity Within 1% at all 
Within operating range 
Adjustability Full-scale deflection for 
frequencies from 50 to 3200 cps 
Ten-turn 


points 


Adjustment 
600 to 1.600 
Available with 1 to 5 


Specie Gravity 
Helipot, from 

Multiple-Input 
input channels 

Totalizer: Single-channel unit available 
with integral six-digit counter 

Instruments: Can be used to operate 
electronic potentiometer high-speed 
recorder, or any O-l ma de instru 
ment 



























INDUSTRIAL MODEL of the Potter 


Electroni Frequency Converter is 

mounted directly inside the case of Elee 

tronic Potentiometer. Instrument can be 

recorder, indicator or controller 

SPECIFICATIONS 

input signal range 10 to 600 ep 

Jnput seus tivity > mv to ZOO volts 

Drift Thermal drift less than .1% froa 
40 to 150° I inbient 
Negligible drift from 75 to 135 volts 

Calibration frequency: 60 and 120 cycles 
from line current 

tdiustahility Full-seale deflection for 
Input from 80 to 600 cps 

Specific Gravity Adjustment Available 
from 0.700 to 1.000 

Multiple-input Availabie with Ll to & 
input channels 

Tnstruments Can be used with any in 
dustrial model Eleetromie  potentiom 
eter Precision Indicator Cireular 


Chart Recorder, Strip Chart Recorder 

















New Potter Electronic Totalizer counts 
total number of output pulses produced 
by Flow Sensing Element. Instrument has 
six-digit counter plus two banks of decade 
read-out lamps; counts up to 99,999,999 
pulses. Equipped with resets for counter and 
read-outs, and start-stop switch to facilitate 
counting over timed interval. 
TACHOMETERS 

Any of the Potter Frequency Converters 
can be used as a tachometer to measure 
frequency of pulses produced by a rotating 
magnet. Systems for both laboratory and 
industrial applications are inherently ex- 
plosion-proof at sensing element location, 
accurate, easily installed, and adjustable to 
read or record directly in rpm. 







The NEW Industrial Model single-range 
Potter Electronic Frequency Converter 
mounts directly inside an electronic indicat- 
ing or recording potentiometer, uses line 


frequency as a standard for calibration 


Because both the signal voltage and the 


bridge energizing voltage are supplied 
from the same source, the effects of line 
variations are elimi 


voltage completely 


nated. 


The industrial model converter, installed 


in an ElectroniK Precision Indicator and 
used with Potter Flow Sensing Elements, 
has been thoroughly tested at many of the 
foremost air research centers. System ac- 
curacy, according to users reports 1s within 


VY4%. 


Systems aCchractées u ithin + 1% have bee n 


obtained during tests of several weeks 


duration. 


Send for further information. 


POTTER 


AERONAUTICAL CO. 


87 Academy Street, Newark 2,N. J. 


























PALMER 


MERCURY ACTUATED 


Temperature Indicating 


Instruments 


41," DIAL 
THERMOMETERS 


Made in 3 types to 
suit any requirements, 
Rigid stem, wall or 
flush mounted, 11 
inches of scole read- 
ing. Interchangeable 
with standard indus- 
triol separable sock- 
ets. Stem can be 
ploced at any angle 
ond case can be ro- 
tated to any readable 
position, 





RECORDING 
THERMOMETERS 


Twelve inch die-cast 
aluminum case with 
black or white wrinkle 
or satin finish. Single 
or multiple pen con- 
struction. Electric or 
spring wound clock, 
24 hour or 7 Day Rev- 
olution. Flexible Ar- 
mor and bulb of stain- 
less steel. Ranges —40 
+950°F or Equivalent 
in °C. 





INDUSTRIAL 
THERMOMETERS 


Red-Reading Mercury 
—Extruded brass case 
— chrome finish. 
Ranges —40 + 950°F 
or Equivalent in °C. 





RED-READING 
MERCURY 
LABORATORY 
THERMOMETERS 


Thoroughly annealed 
for permanent accu- 
racy. Complete line 
A.S.T.M. and fractional 
divisior types. 


FOR COMPLETE INFORMATION 
WRITE FOR CATALOG 200G 


PALMER 


THERMOMETERS, INC. 


Cincinnati 12. Ohio + MElrose 1500 


more information circle 49 on inquiry card. 
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available from stock in 0.040 in. thick- 
ness, with 10-micron mean pore open- 
ing. Other thicknesses, from 0.020 in. 
to 0.125 in., available from stock or 
supplied on short notice.—Micro Me- 
tallic Corp., 35 Sea Cliff Ave., Glen 
Cove, N. Y. 

For more inf tion circle 274 


Bacteriological Incubators 


New heavy-duty improved type lab- 
oratory incubators are of gravity con- 
vection wet-type having an automatic- 
ally controlled temperature range from 


room temperature to 60 C. with not 
more than 0.5 C. variation after work- 
ing temperature is reached. Two mod- 
els are offered: single-door (illus- 
trated). 25x19x19-in. inside dimen- 
sions; and double-door, 37x19x25-in. 
inside dimensions.—The Fischman Co., 
10th St., Philadelphia 33, Pa. 

Ear more informatior rcle 275 r r 


Variable-temperature 
Refractometer 


New “OPL” (French-made) “Uni- 
versal Refractometer” for measuring 
refractive index of liquids or solids, 
transparent or opaque, measures in- 


dex of liquids by refraction; of solids 
by reflection; also gives close approxi- 
mation of dispersion factor. Design 
assures fatigue-free operation. Water 
jacket permits temperature control 
while testing. Ranges: nD, 1.30000-1.- 
70000 to 4th decimal; nF'-nC, 0-0.0500; 
Brix 0-95 percent.—E. J. Van der 
Leur, 60 Beaver St., New York 4, 
Ne. 2s 


f tior e 27% 


Vacuum Pumps 


New “Rotary Gas Ballast Pumps” 
are mechanical high-vacuum pumps 
which will pump condensible vapors, 


such as water vapor, without oil con- 
tamination or loss of pumping capac- 
ity; are offered in single-stage units 
with capacities ranging from 2 to 400 
cfm., compound units (2 to 15 cfm.), 
and combination units (30 to 400 
cfm.)—National Research Corp., 70 
Memorial Drive., Cambridge, Mass. 
Pins ne intacrhatian ’ 277 r ry ar 


ELECTRICAL 
INSTRUMENTS 


Shock-proof Oscillograph 


New “Model 560” oscillograph con- 
tinues to record while subjected to 
100-G single-phase and 500-G_ two- 
phase shock tests. Standard record 
speeds, 0.39 and 1.5 in./sec. (0.25 to 
12.0 in./sec. with separate motor and 
additional gears). Up to 14 channels 
with maker’s “Models 102 and 106” 
galvanometers having natural fre- 
quencies up to 3500 cps. Record width, 
3.62 in. Magazine capacity, 50 ft. of 
Kodak “Linagraph 809” paper. In- 
strument weighs 8.25 lbs. without 
paper, operates on 24 v.dce.—Midwest- 
ern Geophysical Lab, 3401 S. Harvard, 
Tulsa, Okla. 


4 
f 3. 
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‘ 
Galvanometers 
New “Type W” galvanometers are 
zero-center d-c. double-scale indicat- 
ors, with a 5-0-5-volt scale at top. 











Just set the knots at top of instrument for the desired range 
and zero, and this AZAR recorder is adjusted to your exact 
specs .. . spreads any millivolt value from one to twenty across 
the full chart width, for measuring Force, Weight, Temperature, 
Speed, Voltage or any condition which yields an electrical 


recorder signal. 


COMPLEX 
ROCKET-TESTING 
ROUTINES 





by Speedomax” adjustable-zero 
adjustable-range Recorders 


® Rocket engine development at Bell Aircraft 
Corp., of Buffalo, N. Y. involves several unique 
instrument requirements. The nature of rocket 
combustion problems demands highly versatile in- 
struments . . . instruments that can be dial-set to 
meet a wide variety of new test conditions. Further- 
more, the instruments must also simultaneously 
record a combination of motor parameters. The 
highly flexible Speedomax adjustable zero adjust- 
able range (AZAR*) Recorder provides Bell with 
just the right instrument combination for speedy, 
accurate test results. 

Data for use in the engineering, designing and 
testing of rocket motors are obtained from pressure, 
temperature, force and flow measurements. Elec- 
tronic transducers provide a d-c voltage propor- 
tional to the quantity measured; this signal is 
relayed to the AZAR Recorders through the patch- 
ing network located in the center of the panel. 


Various types of primary elements are used 
because of the extreme ranges encountered. All 
recorders are read in millivolts and converted to the 
measured quantity during data reduction. Adjust- 
ment of the range and zero makes it possible to read 
any pre-selected portion of the instrument scale. 

Duplicate information is relayed to remotely 
located consoles for the convenience of engineers at 
the test stands. This is accomplished by electrical 
signals fed from the retransmitting slidewires of the 
recorders. Jog pen (used at Bell for time correlation 
between machines) and other accessory features to 
meet individual requirements can be incorporated 
in the versatile AZAR Recorder. 

A general description of this instrument is avail- 
able, and will be especially useful if you can describe 
to us the nature of your recording problem. Contact 
our nearest office or write 4955 Stenton Ave., 
Philadelphia 44, Penna. 

* L&N Trademark 
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_ 
Fitting Solution 


Send for your 


CATALOG TODAY! 
“Over 1200 tube fittings 


in Stainless or Monel” 


You'll want to complete your data file 
with this handy, dual purpose catalog. 
Covers both parts specifications and 
technical information on Koncentrik 
flared-tube fittings ...the only line that 
gives you DOUBLE protection against 
dangerous leaks with the patented, 
Teflon-reinforced seat. Over 1200 
combinations listed, for tubing through 
1” O.D. Literature also available cover- 
ing Powell valves with machined-in 


Koncentrik connections. Write today. 


THE SPECIAL SCREW 
PRODUCTS CO. 


5445 Dunham Rd., Bedford, Ohio 


’ 
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Three types are available with 500-0- 
500, 100-0-100 and 25-0-25 microam- 
pere movements. Momentary readings 
on either scale may be taken by me- 
dium pressure on switch lever, left 
or right; full pressure locks switch in 
either position.—Porden Engineering 
Co., New Providence, N. J. 

F t 279 oF 


Galvanometer Unit 


New single-element supersensitive 
galvanometer is suitable for school 
laboratory demonstrations and ballis- 
tic measurements in industrial labor- 


atories. It weighs 24 oz. and is 5 in. 
high by 4 in. square at base. D-c. sen- 
sitivity is 15 in. deflection per micro- 
ampere at 1 meter. Natural frequency 
cps. and d-c. resistance is 4000 
ohms. (Other frequencies and sensi- 
tivities available.) -—Technical Instru- 
ment Co., 3732 Westheimer Rd., Hous- 
ton 6, Texas. 

F re inf e 280 


is 1 


Impedance Bridge 


New “M1 GEDA” impedance bridge 
can be used with precision by person- 
nel unfamiliar with electronic cir- 


cuits; has no sensitivity controls; 
combines Wheatstone and Schering 
bridges; was designed especially for 
use with maker’s linear and nonlinear 
analog computers but can be used in 
all fields requiring direct readings of 
resistance and capacitance. Resistance 
ranges 0-1 and 0-10 megohms; max- 
imum error 0.15 percent or 100 ohms 
with probable error of less than 0.1 
percent. Maximum capacitance meas- 
urement is 1 microfarad; error 0.25 
percent or 0.0001 uf with probable 


| error of less than 0.2 percent.—Good- 


year Aircraft Corp., Akron 15, Ohio. 


For more information circle 281 on inquiry card. 


Multi-speed Oscillograph 


New “Model 580” oscillograph takes 
100 ft. of Kodak “Linagraph 809” 
paper or equivalent; has record speeds 


of 1, 3, 6.5, 13 and 32 in./sec.; traces 
paper-width timing lines at 0.01- or 
0.1-second intervals; has capacity for 
up to 14 galvanometers.—Midwestern 
Geophysical Lab., 3401 S. Howard, 
Tulsa, Okla. 

f » informat 282 nquiry card 


Oscilloscope Probe Set 


New “Series SP-5 Oscilloscope Test 
Probe Set” comprises four test probes 
for general purpose as well as spe- 
cialized TV signal-tracing, alignment, 
trouble-shooting and waveform analy- 
sis; also coaxial cable, connector, etc. 
Vinyl-plastic case rolls up compactly. 

~Precision Apparatus Co., Inc., 92-27 
Horace Harding Blvd., Elmhurst 17, 
fe & 
F 283 ry card 


Laboratory Standard 
D-c. Voltmeter 


New “Model PVM-4” laboratory 
standard d-c. voltmeter has resolu- 
tion of better than 50 mv. over its en- 
tire 0-600-volt range and better than 


5 mv. in 0-10-volt range. Accuracy is 
within 0.2 percent; linearity within 
0.1 percent; input impedance infinite. 
Instrument consists essentially of a 
power supply, calibrated attenuator 
and a null indicator. Power supply 
reference voltage is furnished by a 
mercury battery with better than 1 
percent per year stability. An internal 
Weston standard cell is provided for 
periodically calibrating power supply 
to within 0.1 percent of absolute 
value.—Computer Corporation of 
America, 149 Church St., New York 
(BE: 

For more information 


e 284 on inqu 


ry card. 





TV Microwave Equipment 


New “KTR-100 Microlink” weighs 
less than 200 lbs., permits TV and 
audio coverage on short notice; con- 


sists of two parabolas and four cases; 
has completely new AFC and limiter 
and temperature-controlled fused- 
quartz cavity; operates in 6875-7125- 
Me. band.—Raytheon Mfg. Co., Wal- 
tham 54, Mass. 
t ‘ s¢ r 285 


TV Chain Amplifier 


New “Model 212A-TV Chain Am- 
plifier” has a bandwidth of 40 to 225 
Me.; is designed specifically for TV 


distribution system requirements. Up 
to twelve VHF TV channels can be 
amplified simultaneously with high 
fidelity. —S pencer-Kennedy Labora- 
tories, Inc., 186 Massachusetts Ave., 
Cambridge 39, Mass. 
F nformat e 286 


Direct-reading Voltmeter 


New “Digital Voltmeter” indicates 
voltages in decimal or binary numer- 
ical digits. Among features: (1) Up 
to 100 separate readings per second; 
(2) does not use stepping switches or 
servo-driven VDR; (3) four-digit in- 
line readout indicates measured volt- 
age with an error less than 0.1 per- 
cent of input reading or 0.00075 volts 
whichever is greater. (4) 10-meg in- 
put impedance; (5) decimal point 
shifts automatically with no manual 
range switching to provide contin- 
uous range from 0.001 to 999.9 volts; 
(6) non-cyclic operation—will follow 
continuous input changes up or down; 





Measure and Record 
Strain with 


PRECISION 


6-channel 
unit 


The Hathaway TYPE RS-10 
PRECISION STRAIN INDICATOR 


6, 12, 25 or 50 Channels 


FOR PRECISION MEASUREMENTS OF 
STATIC STRAIN 


Static strain in 1 to 50 channels can be measured in 
rapid succession. Individually-calibrated 21-inch dial 
provides an accuracy of % percent. Smooth and 
accurate balancing controls for each channel. Con- 
tinuously-variable gage-factor adjustment. 


FOR RECORDING DYNAMIC STRAIN 


The RS-10 can be used with an oscillograph (such as 
the Hathaway type $14-C) for recording dynamic 
strain, providing accurate balancing and means for 
precision calibration of the records. 


MULTI-CHANNEL PRECISION MEASUREMENTS 
OF STATIC STRAIN 


DYNAMIC STRAIN RECORDING TO 3200 CPS 
WITHOUT AMPLIFIERS 
Write for Catalog Sheet 3H4L for details. 


Write for Your Free Copy of Hathaway Engineering News 








INSTRUMENT COMPANY. 


1315 SO. CLARKSON STREET * DENVER 10, COLORADO 


For more information circle 52 on inquiry card 
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~ GRIP ON 


TO YOUR SMALL PARTS 
HANDLING PROBLEM... 


with the NEW 
AUTOMATIC 
PICK-UP TWEEZER 


A practical, versatile, ALL 
STAINLESS STEEL instru- 
ment designed to make the 
handling of small objects 
an easier, less time con- 
suming operation. 


Indispensable for picking-up, 
positioning or holding hot 
sterile, highly polished, or 
oddiy shaped objects and 
for getting into hard to 
reach spaces 


Pressing the plunaer caures 3 
Strong, Hooked, Spring Steel 
Fingers to extend fiom the tip 
and flare out 


Releasing the plunger causes 
them to withdraw. Any object 
within their grasp is then firmly 
held WITHOUT CONTINUED 
FINGER PRESSURE 


Send for your Tweezers of a 
thousand uses today, and see 
how and where this practical 
versatile tool can aid you: 


© In manufacturing 

¢ Laboratory situations 

¢ Component assembly 

© Precision work 

© Repair jobs of all types 


FULLY GUARANTEED 
PRICE $2.25 


WIN SALES COMPANY 
P. O. BOX 257 
FOREST HILLS, N. Y. 











cle 53 


Over 85% of the torque wrenches 
used in industry are 


TORQUE WRENCHES 
Read by Sight, Sound or Feel. 


Marsa ’ a ev 


@ Permanently Accurate 


@ Practically Indestructible 
@ Faster—Easier to use 
@ Automatic Release 


@ All Capacities 


in inch ounces . inch 
pounds .. . foot pounds 
All Sizes from 0-6000 
ft. Ibs. 


Every 
manufacturer, 
design and 
production man 
should have 
this valuable 
data. Sent upon 
request. 


For more information circle 54 on 
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(7) instant verification of calibration 
against internal standard cell and 
discretely-variable reference system: 
if a difference occurs, reference is 
made to balance input through a log- 
ically-sequenced millisecond relay com- 
puter. Models are available with out- 
puts for operating electric typewriters 
or other storage devices, and with 
automatic polarity indication.—Non- 
Linear Systems, Del Mar, Calif. 

For more informatior e 287 


Radar Range or Time-base 
Calibrator 


New “Model 531 Precision Range 
Calibrator” is said to be “by far the 
most precise, versatile and dependable 
device of its kind in the market to- 


97% 


day.” It may be used as a bench unit 
or in a tea-wagon arrangement for 
lab or field use. Among features: in- 
dependent use of coincidence circuit, 
provision for external trigger, self- 
contained calibrator and precision 
regulated power supplies.—Bristol 
Engineering Corp., Lincoln Ave., & 
Pond St., Bristol, Penna. 

For more informat © 288 


Sound-effects Filter 


New “Model 6517-E” sound effects 
filter has two finger-tip controls to 
provide continuous instantaneous 
change of low and high cutoff fre- 
quencies; is designed for insertion 
upon cue; has one key for inserting 
filter inté circuit momentarily and 
another key to use high and low fre- 
quency sections independently or in 
combination.—Cinema Engineering 
Co., Burbank, Calif. 

F format 239 


Electrical Balance Panel for 
Multi-channel Systems 


New “Model BP-2”’ fifteen-channel 
miniature balance panel is said to be 
unique in that it is constructed en- 
tirely of miniaturized components: 
weight and size reduced by a factor of 
six (or more). It is designed for use 
in flight test instrumentation, ete., 
where multiple-channel data record- 
ing is required and where weight and 


$10 


size must be minimized: bridge cir- 
cuits involving strain gages, 
erometers, position pickups, ete. 
incorporates miniature ten-turn 
ancing voltage dividers which have 
a linearity of 0.5 percent. Calibrat- 
ing resistors of 0.1l-percent accuracy 
are supplied.—American Helicopter 
Co., Ine., 1800 Rosecrans Ave., Man- 
hattan Beach, Calif. 

For more information circle 290 


Servo Amplifier 


New ‘“434-B” servo amplifier fea- 
tures use of transistors and of mag- 
netic circuitry; is hermetically sealed; 
drives BuOrd MK14 and MK7 400- 
cps. servomotors from synchro data 
in a positional loop; is self-contained, 
requires no power supply or damping 
tachometer; has six connections (2 
inputs, 2 outputs, 2 for 117-v. 400- 
cps.); weighs 17 oz. Among charac- 
teristics; zero maintenance, operation 
under shock or gunfire; low internal 
heat dissipation; no null-point drift 
with temperature and line voltage; 
no warm-up time. It is claimed to be 
“ideal for industrial application.” Its 
circuitry can be modified for speed 
and temperature controllers, clutch 
amplifiers, alarms, etc.—/ndustrial 
Control Co., Wyandanch, L.J., N. Y. 
For re informat 291 y card 
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Receiver for WWYV 


New “Model WWVR” ” receiver 
makes it possible to refer instruments 
to standard transmissions of NBS’s 
WWYV at any time without special set- 
up. Three plug-in front ends permit 
instantaneous switching to optimum 
frequency; highly selective audio sys- 
tem can be switched in for noise-free 


ee > 
ee 
nee a 


—— 


presentation of standard audio fre- 
quencies; three individual inputs for 
tuned antennas; four tuned circuits 
at signal frequency, sensitivity better 
than one microvolt on all frequencies. 
Specific Products, 5864 Hollywood 
Blvd., Hollywood 28, Calif. 
F r re ntorry + n ‘ 292 


; 





Ammeter Shunt Box 


New “Type MV-121” shunt box, 
when plugged into maker’s “12A” 


voltmeter, converts it into an a-c. am- 
meter covering unusually wide fre- 
quency range.—Millivac Instrument 
Corp., 444 Second St., Schenectady 6, 
N. Y 

For e informatior 293 


Overload Limiter 
New “Type MV-174” overload lim- 
iter is for protection of such instru- 
ments as maker’s “17B” and “17BX” 


high-impedance d-c. millivoltmeters 
when used as null detectors.—Milli- 
vac Instrument Co., 444 Second St., 
Schenectady 6, N. Y. 

f e informatior e 293 


Instrument Inverter 
New “Type MV-123” instrument in- 
verter permits making d-c. measure- 


. 925 
ments with sensitive VTVMs.—Milli- 
vac Instrument Co., 444 Second St., 
Schenectady 6, N. Y. 


f 293 


Telephone Noise Suppressor 
New “Model SNS” noise suppressor 
allows satisfactory operation of any 


open-wire telephone circuits which 
have become inefficient or inoperative 


CHACE BIMETAL DOES 
DOUBLE DUTY IN THE 


[TELEGAGE 
‘@ 


BIMETAL 
_— ELEMENT C 


coil D 
CONTACT B 
DIAPHRAGM A 


PRESSURE 


PRODUCT OF KING-SEELEY CORP 
ANN ARBOR, MICHIGAN 


This electric oil pressure “Telegage,” manufactured by 
King-Seeley Corporation, illustrates a use of thermo- 
static bimetal known as the “double bimetal circuit.” 
Diaphragm A is subjected to the engine oil pressure. 
The diaphragm movement forces grounded contact B 
against the insulated contact on the “U” shaped bimetal 
element C. As the current flows through the circuit, 
the coil D heats the element, causing it to bend back, 
opening the contacts momentarily. The bimetal cools in 
an instant and again the contacts close. 


The dash unit encloses a similar bimetal element and 
coil. Since both heater coils are in the same circuit, a 
similar bending of the bimetal occurs and the linkage 
moves the needle accordingly. When oil pressure in- 
creases, the bimetal element C is heated more in order 
to open the contacts; and this same increased heat 
causes a greater movement of the needle. 


Chace Application Engineers, recognized authorities on 
temperature responsive devices, are available for con- 
sultation on your problems in temperature-actuated 
devices. Chace Thermostatic Bimetal is available in 29 
types in strips, coils, random long lengths and welded 
or brazed sub-assemblies. We invite you to write for 
our 32-page booklet “Successful Applications of Chace 
Thermostatic Bimetal,” containing condensed engineer- 
ing data. 


W. M. CHACE CO. 
Theumorstalic Bimetal 


1609 BEARD AVE., DETROIT 9, MICH. 
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™», High-altitude Recording 


To record cosmic ray in- 
formation, a leading uni- 
ersity found that Alfa» 
alone allowed them to 
build a recorder light 
enouch to go up In a 
balloon and gct the inior- 


mation 


ALFAX RECORDING PAPER 


t time there is available an 
recording paper ALFA 
NOT eubj ct to humidity, tem- 
or capillary action problon 

ociat‘d with pen and ink or 


papers marked by arcing or hcat 


ELECTRICITY IS THE INK 
THAT MARKS ALFAX 


Ifax paper can be arked by current 
a low ¢ one ( and Instantaneous 
permanent and stable hly sensitive 

of catching transients 
response capable of 
imply arying the 
paper 
pap r that is can- 
able of high peed recording, table 
before or after recordin’, 18 non-trans 
ferable 
at high p can record at high 
humidity o all temperntur rane 
proof and non-toxic, width 
» 


current consumption 


is smudee 


from 44” te 


Alfax opens a whole new field of moni- 
toring and recording of phenomena 
which never before have been done 
casily and cheaply 


Request Booklet—describe your problem 


Alfax Paper & Engineering Co. 
A'den Research Center, Westboro, Mass. 


ENGINEERING SERVICE TO 
RECORDER MANUFACTURERS 
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You are in good company 


when you choose 


_ HYDRAULIC 
Er SH \asoratory presses 


Because many of 
the country’s foremost 
industries, laboratories, 
schools and colleges 
have selected Wabash 
presses... the presses 
of 101 uses. Made in 
sizes from 3 to 50 tons, 
and with a variety of ac- 
cessories for testing, 
laminating, filtering, ex- 
tracting, forming and 
many other uses. 

o 
} PRECISION BUILT 
p STURDILY MADE 
py’ ECONOMICALLY 
PRICED 


The New Econopress 


A 3 ton model 
attractively 
priced for use 
where a larger 
model is not 
needed. Has 
oll the high 
quality fea- 
tures thot 
have made 
Wabash presses 
so outstanding. 


WABASH METAL PRODUCTS CO. 
Hydraulic Division, Wabash, Indiana 


57 


Page 854—Instruments—Vol. 26 


NEW INSTRUMENTS 





by reason of induced toll circuit noise. 
It is an electronic device designed to 
change signal-to-noise ratio on tele- 
phone circuits, thereby reducing noise 
heard by listener without reducing 
volume of talker’s voice to listener. 
Installation of “SNS” can be made 
at a fraction of cost of alternative 
solutions for placing phantom circuits 
back in operation.—Special Products 
Co., 9115 Breokville Rd., Silver Spring, 
Md. 

ei tior © 294 


Pocket-size Volt-ammeter 
New “Amprobe Junior,” latest addi- 
tion to maker’s line of snap-around 


x 
S 


volt-ammeters, is available in models 
for 10, 25, 50 and 100 amps. (0-125, 250 
volts.).—Pyramid Intsrument Corp., 
Lynbrook, N. ) . 

For . © 255 


Airborne A-c. Generator 


New induction a-c. generator for 
airborne use weighs 4.75 lbs.; is less 
than half the size of an ordinary 
automobile generator; withstands 50G 
shock and 40G acceleration.—AiRe- 
search Mfg. Co., Los Angeles, Calif. 
. rcle 296 


a 
win Regulated 
Power Supply 

New “Model 520AT” features two 
separate regulated power supplies, 

each giving 0 to 500 v.de. at 0 to 200 


927 
ma. at any setting; each floating 
above its chassis, hence usable in 
various ways to give positive or neg- 
ative outputs or connected in series 
to give 0 to 1000 volts at 0 to 200 ma. 
Also furnished are two 6.3 v.ac. out- 
puts at 8&8 amps. each.—Universal 
Electronics Co., 2012 So. Sepulveda 
Blvd., Los Angeles 25, Calif. 

. ; ¥¢ e 297 e 


Regulated Power Supplies 
g 


New “Beva Models 300 and 301 Pre- 
cision Power Supplies” are for use 
in proportional counting and in con- 


e 
w 
ae. 


fs 2 & i FF ” 


sd 


junction with pulse height analyzer 
systems, mass. spectrographs, ete. 
Output voltage for ‘‘Model 300” is 
from 500 to 1600 volts d.c.; ‘“*Model 
301” from 1000 to 5100 volts d.c. Max- 
imum output current for both units is 
1 ma. Regulation is 0.01 percent for 
load variation from 0 to 1 ma. and 
for line voltage change from 105 to 
130 volts.—IJnstruments & Equipment, 
Inc., 489 Fifth Avenue, New York 17, 
Naw 
298 


Regulated H-v. Power Supply 

New “PS-71” regulated high-volt- 
age d-c. power supply has output of 
1000 to 1500 volts conservatively rated 


for 1-ma. load. Absolute value of out- 
put voltage is adjusted by precision 
resistance network, changes less than 
0.005 percent from zero to full load 
or when input voltage changes 10 
percent. Ripple is less than 0.03 per- 
cent.—Scientific Specialties Corp., 
Snow and Union Sts., Boston 35, 
Mass. 
f 299 


X-ray Tube Current 
Stabilizer 
New “Norelco” x-ray tube current 
stabilizer employs only one electron 
tube whereas early model used nine. 


It has three ranges: 2-8, 8-35 and 
30-50 ma. It holds emission current 
constant to within 1 percent.—Re- 
search & Control Instruments Div., 
North American Philips Co., Inc., 750 
S. Fulton Ave., Mount Vernon, N. Y. 
f ? § 5 300 ‘ y rd 





General-use Pre-amplifier 

New “Model 102B Decade Ampli- 
fier” has stabilized gains of 40 and 
60 db and max. gain of approx. 80 


db; max. output 50 volts rms. into 
20,000 ohms or higher load, 10 ma. 
into low impedance. Weight 25 lbs.— 
Kalbfell Laboratories, Inc., 1090 Mo- 
rena Blvd., San Diego 10, Calif. 
For more information circle 301 on inquiry 


ELECTROMECHANICAL 
COMPONENTS 





Low-speed Motors 


New “S-200 Series” of “Circle B” 
synchronous motors, are available at 
speeds from 10 rph. to one revolution 
per month. Size: 2 in. diameter by 
1.62 in. deep. Torque limited by gear 
train to 1 in.-lb. continuous, 5 in.-lbs. 
intermittent use.—Bristol Motor Div., 
Vocaline Company of America, Inc., 
190 Coulter St., Old Saybrook, Conn. 
F f ) 302 j 


Replaceable-coil Solenoid 


New “2000 size C-T Design” sole- 
noid, featuring coil which can be 
changed in field by removing two 








spring clamps, is available in two 
models: “No. 230” delivers approx. 
6.5 in.-lbs. per stroke; “No. 231” 9.5 
in.-lbs. Both can be supplied for any 
voltage rating at 50 or 60 cycles. Di- 
mensions 2.06 x 2 x 0.75 in. exclusive 
of mounting flanges.—Dormeyer In- 
dustries, 3418 N. Milwaukee Ave., 
Chicago 41, Ill. 

For more information circle 303 


De.-to-A-c. Converters 


New line of “Custom Converters” 
with manual frequency control are 
engineered for professional use and 
for broadcast tape recorders, measur- 
ing devices, etc. Recessed d-c. male 


R 83 SERIES— Available with A.C. or 
D.C. coils. Contact ratings up to 30 
amperes continuous, 150 amperes 
inrush with single pole double- 
break arrangement. Multiple con- 
tact springs with proportionately 
lower ratings also available. Size: 
1-7/8x1-5/16x 1-5/8 high. 


R 45 SERIES—Small telephone type 
relay with pin hinge construction, 
Available with multiple contact 
springs up to six pole double- 
throw. Capacities: 1 amp., 3 amp., 
or 5 amp. Normally supplied for 
D.C. operation. Hermetically sealed 
or open. 1-13/32x1-1/4x1-7/32 
to 1-5/8 high. 


SEOGSSSSEOSCESESESHSEETESOIHDOGCORN 


RB 45 SERIES—Similar to R 45 with 
the exception that it is designed to 
fit the hermetically sealed enclo- 
sure shown. Three stud mounting; 
solder terminals. Available up to 
4 pole double-throw. Widely used 
in aircraft and ground communi- 
cation equipment. Size: 1-5/8 x l- 
7/16x2-1/32 D. 


R 94 SERIES—Hermetically sealed 
small telephone type relay with pin 
hinge construction for long life. 
Available in D.C. only with con- 
tact springs up to 4 pole double- 
throw. In 1 amp., 3 amp., or 5 amp. 
capacity. Plug-in or solder termi- 
nals. Overall size 1-5/8x 1-1/32x 
2-1/4 D. 





“Diamond Quality” TIME SWITCHES... 


Automatic Electric also produces a complete 
line of Time Switches and Timers, both manu- 
al and automatic reset. Write for information. 


TO MALE MEG. CO. 


58 STATE STREET 


For more ir 


MANKATO, MINN. 


ation circle 58 on inquiry card 
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Operation Speed 
Recorder... 


12 or 24 hr. 
Built for severe service. Users 
report 10, 12 or more years of 
trouble-free life. Powerful cen- 
trifugal speed-measuring ele- 
ments stays calibrated. Non-spill 
reservoir pen. Special chart pa- 
per. Rugged clock movement. 
Ideal for analysis of new War 
Effort jobs. 


Immediate and intelligent at- 
tention will be given to your 
inquiries on all induatrial 
speed measurement probleme. 
Drop ua a line today. 


Amthor Testing Instruments Co., Inc. 


49a VanSinderen Ave. Brooklyn, N. Y. 
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for fast... 
accurate... 
engraving... 


Pictured above is the PREIS-PANTO 
Model 2D-4 Precision Engraving 
Machine for use on large metal or 
plastic panels, signs and name plates; 
steel stamps and dies or any prod- 
uct requiring precision engraving. 








Write for 2D-4 
PAN Te 


Bulletin and 
prices 
H. P. PREIS ENGRAVING CO. 
661 U. S. Highway 22 Hillside, N. J. 
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ot inten nab i 


plug is furnished for 32-, 64-, 115- 
and 230-volt d-c. input models. 12-, 
24- and 28-volt models have heavy 
stranded input leads.—Dept. 21, Car- 
ter Motor Co., 2644 N. Maplewood 
Ave., Chicago 47, Ill. 

f re atas stior e 304 


Supersensitive Relays 
New “SS Series” supersensitive re- 
lays, operating on 10 milliwatts or 
less with 10-G vibration resistance, 
—— 
OWE INCH 


. T 
OPEN SS RELAY SS PELAY HERMETICALLY SEALED 
are equipped with s-p.d-t. pure silver 
contact combinations rated at 2 amps., 
28 v.de. or 115 v.aec. non-inductive. 
Potter and Brumfield, Princeton, Ind. 
; ie tate oteeda aa ne 


Printed-circuit 
Rotary Switches 
New “Type PCF-I” printed circuit 
rotary switch has 60 positions, short- 
ing type action, unusual segment de- 


sign whereby eyelets are provided for 
solder connections at every position. 
“Type PCF-2,” having 30 non-short- 
ing positions, is also available. Con- 
tact resistance is approx. 0.003 to 
0.004 ohm and does not vary more 
than 0.0003 ohm over life of unit. Di- 
ameter is 3 in.—The Daven Co., 191 
Central Ave., Newark, N. J. 

rmatior 306 





f 


emg 


MARK 


your products ‘ 
ACCURATELY 


with— (\ a | 


STEEL 
STAMPS ~7—>\ 


~ronerr 
> 4 


HERCULES HOLDERS 


AND STEEL TYPE tat 5 Pe 
at y 
q> ACROMARK Series 9A Mark- 
oy ing Machines come in bench, 
rt) © foot, air and motor operated 
x models 
Hundreds of these widely 
adaptable high production ma- 
chines are in use and seldom 
require repair or service 
Very reasonably priced 
Ask for literature and prices. 


ACR 


3-11 MORRELL ST. 


ELIZABETH 4, NEW JERSEY 
L *'The Original Marking Specialists'’ 


nfor stier r r 


6! 


WHEATSTONE BRIDGE 
ACCURACY 1/20 of 1% 


Plug Type, Interchangeable Ratios 
1, 10, 100, 1000, 10,000 Ohms 
Bridge Arms, 5 Dials 
10 X (.1 + 1 + 10 + 100 + 1000) 
All resistors, seasoned Manganin: ample 

current carrying capacity. 


PRICE $275 
GRAY INSTRUMENT CO. 


64 W. JOHNSON ST. PHILA., PA. 


ALSO OTHER MODELS 
SEND FOR OUR CATALOG 


rele 62 on | 








Push Button Relay 
New “Type V2X108” push button 
relay for audible alarm permits op- 
erator to manually interrupt an au- 


MERCOID RELAY 





dible alarm and provides for alarm 
circuit to be automatically re-estab- 
lished as soon as condition requiring 
alarm has been corrected. Standard 
enclosure meets NEMA 1 require- 
ments. Available in weather-proof en- 
closure.—The Mercoid Corp., 4201 
Belmont Ave., Chicago 41, Tl. 

For tion circle 307 on ir 


Aircraft Relays 
New “AF Series” light-weight 400- 
eycle ac. relays, designed to withstand 


better than 10-G vibration in aircraft 


bo 
be 





AF RELAY 
OPEN HERMETICALLY SEALED 


equipment, have two Form C fine sil- 
ver contacts rated up to 5 amps. at 
115 v.ac. or 28 v.de. non-inductive 
load. Contact pressure is 15 grams 
or higher at approximately 2 va. input 
per pole.—Potter and Brumfield, 
Pi ince ton, Ind. 


For r e 308 


Miniature Contactors 
New “MB Series” of miniature d-c. 
power contactors for high current 
applications in aircraft and similar 





MB CONTACTOR HERMETICALLY SEALED 


Llechrore 
HORDES 
HEROES 


... fo simplify 
electronic control systems, 
computers and instrumentation. 


Servomechanisms, Inc. “building block” or packaged 
_function technique reduces intricate “all in one” 
systems into simple, standard electronic components 
which plug into pre-wired chassis. This advanced 
design philosophy provides reliability, inter- 

changeability, and ease of maintenance. 
The same concept has been applied to 
Servomechanisms, Inc. expanding 
line of transducers.. 
Universally accepted and proven in combat 
these ‘building blocks ”*are available for 


60 and 400 cycle applications Write 
to Dept CLO-4 for complete information 


A typical Servo- 
mechanisms, inc 
analog computer and 
transducer for aircraft instrumentation 


ISMS nc. 


Westbury Division El Segundo Division 
Post and Stewart Aves., Westbury, N. Y. 316 Washington St., El Segundo, Calif. 
POSITIONING MECHANISMS «© SERVO AMPLIFIE ¢. MODULATORS «+ POWER SUPPLIE 
SERVO MOTORS ADAPTERS TRANSDUCERS MECHANICAL DEVELOPMENT APPARATU 
nformation circle on inquiry card 
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News in 1940—production necessity today 





Edie a few years ago, the science of sensi- 
tive, accurate mexsurement was limited to 
laboratories. But today, this science is 
practiced every day in thousands of indus- 
trial plants by factory men who don’t 
have to be instrument experts. 


Production men wanted to put this science to 
work, for they had long known that many 
processes would function at greater efficiency 
if temperature, pressure and other variables 
could be more accurately maintained. Al- 
though these potential benefits could be 
proved in the laboratory or in pilot plants, 
they could seldom be exploited fully in 
actual production. 


Milestone in measurement 

One of the main reasons was that existing 
industrial methods of measurement were not 
sufficiently accurate, sensitive or fast. In- 
struments with delicate mechanical balanc- 
ing systems suffer inherent limitations . 
always require a compromise between sensi- 
tivity and ruggedness . . . and can provide 
only periodic measurements. 


Then, in 1940, the advent of Electronik 
instruments swept away these limitations. 
By adopting an entirely new approach— 
electronic continuous balancing—these_in- 
struments revolutionized the concepts of 
industrial measurement. They placed labora- 
tory accuracy and sensitivity at the disposal 
of the production man . . . with all the sim- 
plicity and ruggedness demanded by indus- 


A FAMILIAR SIGHT fo thousands of production men, 
scientists and engineers is this strip-chart Elec- 
tronik Recorder, one of a complete family of 
indicating, recording and controlling instruments. 


Page 858 Instruments —Vol. 26 


trial service . . . plus speed of response never 
before economically practical. 

Proved by years of performance 

In the past thirteen years, thousands of 
plants have discovered almost endless appli- 
cations where the superior performance of 
these instruments helps to improve opera- 
tions. The more they learn about ElectroniK 
instruments, the more they call on them for 
increasingly complex tasks of measurement 
and automatic control. 


Since 1940, the ElectroniK family has grown 
to encompass a host of new indicating, 
recording and controlling models . . . capable 
of measuring scores of different process 
variables equipped with the most ad- 
vanced types of automatic control. In antici- 
pation of the needs of the future, Honeywell’s 
intensive development program is bringing 
to readiness even more advanced equipment 
for tomorrow’s process control problems. 


Big furnaces 


POWER PLANT of Electronil instruments ampli- 
fies a millionfold the minute electrical signals from 


thermocouples and other sensing elements. 








an of today’s trend to greater plant 
capacity is the huge sodium hydride descal- 
ing furnace which Lukens Steel Co. uses to 
clean hot-rolled clad sheets. For this critical 
operation, Electronik instruments once 
more were chosen to regulate vital furnace 
temperatures. 











9 > 
A ~~ 
‘ xia 






On load after load, the Electronik control- 
lers hold bath temperatures exactly at the 
specified value . . . prevent overheating 
which might cause warping and under-heat- 
ing which would slow production. ElectronikK 
accuracy pays dividends, in greater out- 
put and in top quality of finished sheets. 
And ElectroniK industry-proved design 
assures uninterrupted operation of this 
critical process. 














Throughout the steel industry ... applied to 
blast furnace, open hearth, soaking pit, re- 
heating, annealing and other furnace con- 
trol, you'll find thousands of these instru- 
ments performing with the highest efficiency. 












roduce better 
control 






When you’re planning new facilities, or 
modernizing existing equipment, plan on 
utilizing the proved performance of Elec- 
troniK instrumentation. Call your Honey- 
well engineer for experienced consultation 
... he is as near as your phone. 






















WORLD'S BIGGEST electric salt bath de- 
scaling furnace, at Lukens Steel Co., 
Coatesville, Pa., is controlled by @ 
Electronih instruments. Furnace 
holds 165 tons of sodium hydride and 
caustic soda...has power input of 
800 kilowatts. 















MINNEAPOLIS-HONEYWELL REGULATOR 
Co., Industrial Division, 4482 Wayne Ave., 
Philadelphia 44, Pa. 















@ REFERENCE DATA: Write for new Catalog 1530— 
“ElectroniK Controllers.” 





Honeywell af 


BROWN INSTRUMENTS 


Thats tw Coutts 
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equipment have 0.25-in. pure silver 
contacts and solid silver shorting bar 
rated at 60 amps. 28 v.dc. non-induc- 
tive load. Contact arms are heavy 
brass with large, tinned solder termi- 


World-wide recognition for . eh) 3 nals. Contact arrangement is 8-p.s-t., 


normally-open double- make. Contact 


this outstanding line of j i] pressure is of order of 250 grams.— 


Potter & Brumfield, Princeton, Ind. 


electric soldering irons — : i man tion circle 308 





PLUG OR SCREW TIPS 
40 to 700 Watts 

%" to V4" Tip Dia. 
Follow the leaders ahd New “Microdial 746-B” ten-turn 
you'll specify HEXACON! counting dial can be friction-locked 
Weyh siaaenty sive in any fixed position by turning an 


your soldering problems 
tool Write for literature. externally-mounted knob; may be used 


Ten-turn Counting Dial 


= — specified by the big names 
for the TOUGH JOBS! 


Here's the famous 


* MINNEAPOLIS HONEYWELL 7 wexacoNn HATCHET TYPE | 


These irons feature bet- 
ter balance for reduced 
operator fatigue. Effi- 
ciency is stepped up, and 
quality of work is im- 
proved. The ideal 

iron for inaccessible 

and intricate jobs. 


985 


HEXACON ELECTRIC co. on any multi-turn device having ten 
turns or fewer; has two concentrically 

JEW JERS mounted dials—one for counting in- 

rf crements of 0.01 turn and the other 
for counting turns. It indicates con- 
tact position to an indexed accuracy 
of 0.1 percent.—Borg Equipment Div., 
The George W. Borg Corp., Janes- 
ville, Wis. 
Ene e inf 





Y AVE SELLE PARK 


> 310 


Coaxial Switch 


D E P t Ni D A B L E ¢ ' es New “Model DOY 3AA” manually- 


actuated coaxial switch, for 3'%-in. 
Instrument rigid-line TV applications, has 1.1 
max. wswr. at up to 320 Mc.; weighs 
Operation : about 27 lbs.—Electronics Div., 
Thompson Products Inc., 2196 Clark- 
wood Rd., Cle veland 3, Ohio. 


ou Must Hove P. : LS For more information circle 311 on inquiry 


Subminiature Hermetically- 
sealed Connectors 


New “U Series” of subminiature 
connectors, in round shell design, are 
fer use on miniature sealed and un- 


When your problem involves drying air to obtain more 
efficient, dependable instrument operation, the Industrol 
Dynamic Dehumidifier offers you a practical low cost solution. 


Dryers are offered with manual, semi-automatic or fully 
automatic control. Heat regeneration of desiccant is supplied \ 
by either electricity or steam. \ . . . 
y y , \) sealed instrument switches, relays, 
An Industrol Dynamic Dehumidifier used in conjunction transformers, amplifiers, etc.; are 
with the Industrol Centrisorb Filter is the ideal combination made in 3- and 6-contact arrangements 
to give you the clean, dry air that spells trouble-free bint, (single-contact and 12-contact types 
instrument operation. ; in near future). Contacts are for 5 
amps., with ¢ ini ashover ¢ 
Prove to yourself why more plant ope rating men are — : Ee flasho a of 
eae 1,700 v.de.—Cannon Electric Co., 3203 
specifying Industrol. A qualified engineer is available to ; . ‘ “ss 
: Humboldt St., Los Angeles 31, Calif. 
consult with you on your dryer problems. — a el eaattnh circle aie sh ete? 


Sealed Stand-offs 
Suesioiary oF New line of hermetically-sealed 


Trinity EQUIPMENT CORPORATION _ stand-offs in three series comprising 
494 Westfield Ave., East © ‘Roselle Pork, New Jersey : 12 models is said to be complete. Each 


series features two pin treatments— 
66 on inquiry card 
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straight wire or double turret head. 
Pins may extend from either flange 
side or barrel side of an eyelet. With 
these locations, junction points may 
be above or below a panel; and lo- 
cations permit eyelet flanges to re- 
main on one side of panel, facilitating 
solder assembly of eyelets to panel. 
Each stand-off is a complete glass-to 
metal fully-insulated sealed unit.— 
The Fusite Corp., 6000 Ferview Ave., 
Cincinnati 13, Ohio. 
For mor r 


e information 


e 313 on inquiry card. 


ELECTRICAL AND ELEC- 
TRONIC COMPONENTS 


MODEL 1809 


BRIDGE CONTROL UNIT 


FOR VIBRATION AND STRESS ANALYSIS 


Designed as a companion unit to Century's famous Model 409 Oscillograph, the Model 
1809 Bridge Control Unit is the latest addition to Century's line of industry-standard 


vibration and stress 





Long-life Thyratrons 


New “Types 6268 and 6279” are 
improved versions of standard hydro- 
gen thyratrons “4C35 and 5C22,” in- 
corporating self-contained and _ self- 
regulating sources of hydrogen; mini- 
mum life expectancy over 1000 hours 
(at least twice that of standard 
types).—Amperex Electronics Corp., 
230 Duffy Ave., Hicksville, L. 1., N.Y. 
For re information circle 314 on inquiry card 


Tetrode Amplifier 


New “Type 6BQ6G” tetrode beam 
power amplifier designed for service 
as a horizontal deflection amplifier in 
TV receiver sweep circuits, is similar 
to “Type 6BQ6GT” except for in- 
creased bulb size: better safety mar- 
gin for dissipation.—Radio Tube Div., 
Sylvania Electric Products Inc., 1740 
Broadway, New York 19, N. Y. 

For rr f ation circle 315 on nquiry ra 


re inform 


Germanium Diode 


“Type 1N133” germanium diode has 
been especially manufactured and 
tested to meet requirements for mixer 
applications in UHF TV spectrum of 
470 to 890 Mc. Among features: glass- 
filled phenolic case and special im- 
pregnation for optimum performance 
under adverse humidity conditions.— 
Hytron Div., Columbia Broadcasting 
System, Inc., Danvers, Mass. 
For more information circle 316 on ina 


airy ard 


Junction Transistor 


New hermetically-sealed junction 
transistor operates efficiently in tem- 
peratures as high as 212 F. and under 
severest humidity conditions. Small 
quantities will be made available to 
development laboratories and engi- 
neering groups.—General Electric Co., 
Electronics Park, Syracuse, N. Y. 
For more informat e 317 on inquiry card 


Germanium Transistors 


New transistors, marking maker’s 
entry into this field, comprise four 
types: (1) “Type 2N32” is a point- 


analyzing equipment. Packaged in a small, compact space, the unit 


contoins all of the facilities necessary for use with 12 channels of resistance strain gages 


or bridge-type transducers. Where used with the Model 409 Oscillograph, it is necessary 
only to connect strain gages and power source to have a complete stress-strain measuring 
and recording system, small and rugged enough to be placed in an aircraft wing tip or 
guided missile warhead. 


FEATURES: 


Size: 442" x 7” x 11". 


Weight: 10% pounds. 
Aluminum case. 


Up to 12 channels. 


For any resistance strain gage or bridge-type 
transducer. 
May be used with direct indicating instrument, 
Power: Control unit, 22-28 Volt D.C. 
Strain gage, 6-28 Volt D.C. 


Write for Bulletin CGC—307 


MODEL 
409 
OSCILLOGRAPH 


The Century Model 409 Oscillograph has been designed for recording data where space and 


weight requirements 


are limited. The Oscillograph hos been tested to record faithfully while 


subjected to accelerations up to 20 G's. 


FEATURES: 


Size: 5” x 6'5%(6" x 11%,” 


Weight: 13 pounds. 
Cast aluminum case. 


Paper speeds variable 12” to 6” 
and 2” to 24” per second. 


Detachable daylight loading magazine with 
a capacity of 3%” x 100’ paper. 

2 to 14 individual channels. 

Trace identification. 


Trace viewing. 


Write for Bulletin CGC—303 


GEOPHYSICAL CORPORATION 
TULSA, OKLAHOMA 


3406 W Woshington Blvd 2381 


afayette St 19 Browder Sr EXPORT OFFICE 


ollas, Texas ee 


uiry ara 
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designed for 


— 


exacting 


pressure applications 


HEISE GAUGES 


STANDARD OF THE WORLD 


Tue crorce of Bourdon tubes used in Heise Gauges is governed 
by pressure medium and pressure range. An infinite number of 
Bourdon tube designs is available to meet exacting requirements 
for accuracy and stability in many pressure media, including 
mercury. 
There are no stock gauges. Every Heise Gauge is manufac- 
tured on special order. Ranges: 0-15 to 0-10,000 psi. Sizes: 84%”, 
and 16”. Prices: $151.60 to $211.20. Gauges for use with 


mercury are $20.00 extra. Write for catalog. 


Heise Bourdon Tube Company, Inc. 
Newtown, Connecticut 





TEMPERATURE INDICATORS 


Precision-built indicators provide accurate 
temperature readings. 


Low-cost protection ... due to large, spe- 
cialized production. 


*. . 
**eeggene® 


Wide selection of dial ranges to meet spe- 
cific requirements. 


Choice of stock types available as shown. 
Send for new catalog, describing many 
thermometer styles. 


NY a aie 

THE ELECTRIC AUTO-LITE COMPANY we MODit “G 
Settee 

INSTRUMENT AND GAUGE DIVISION ante 

TOLEDO 1, OHIO i a purpose. 3'.” dial: evenly 


NEW YORY. + CHICAGO + SARNIA, ONTARIO Smarated Somns. Trem SE8, 


MODEL G1 | | : 
MODEL G4 : Lh 


mesa es MODEL GS —- MODEL G6 
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contact transistor with high current 
amplification for pulse or switching 
applications; (2) “Type 2N33” is a 
point-contact transistor for oscillator 
applications up to 50 Me.; (3) “Type 
2N34” is a junction transistor, p-n-p 
type, for low-power low-frequency 
applications; (4) “Type 2N35” is a 
junction transistor, n-p-n type, for 
low-power low-frequency applications. 

Tube Dept., Radio Corp. of Amer- 
ca, Har) ison, N. ip 
f sf 318 


Junction Transistors 


New “Types RD2520 and RD252! 
grown-junction v-p-n transistors have 
current sensitivities (alphas) of 0.95 


and 0.99 respectively, latter believed 
to be highest commercially available. 
Made by Germanium Products Corp.; 
sold exclusively by Federated Semi 
Conductor Co., 66 De y St., New York 
Pe ie a 
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Relay Rectifier-suppressor 


New “Type D-2906”  rectifier-sup- 
pressor for use with d-c. relays, en- 
capsulated for complete protection 
against moisture, fungus, salt spray 
and corrosive vapors, consists of two 
elements, one providing half-wave rec- 
tification of a-c. input and the other 








providing a path for current result- 
ing from collapse of relay’s magnetic 
field during non-conducting half-cycle, 
whence chatter-free operation of re- 
lay. Unit is rated 48 volts maximum 
input and 5 ma. output in 100 deg. C. 

International Rectifier Corp., 1521 
BE. Grand Ave., El Segundo, Calif. 


Rectifier Kit 
New ‘“Build-It-Yourself Rectifie: 
Kit” is made up of major parts of a 
rectifier, with illustrated instruction 


sheet. Available in ranges from 2 to 
12 amps. at 110 to 220 volts.—Elec- 
tronic Rectifier Co., Rochester, N.Y. 
F r 321 


Single-turn VDR 

New “Model Y Series Helipots” are 
voltage-dividing resistors of 1.75-in. 
diameter, available in five mounting 
styles: threaded bushing mount, servo 
flange mounting or two-hole servo 
mounting with either sleeve bearings 
or ball bearings. Fool-proof external 
phasing clamp permits simple and 
accurate phasing in the field. As many 
as 14 sections may be ganged on a 
single shaft; as many as 17 taps per 
section may be made. Units are avail- 
able from 50 to 50,000 ohms, 2.5-watt 
rating. Standard linearity tolerance 
0.5 percent; 0.25 percent on special 
order. Helipot Corp., South Pasa- 
dena, Calif. 
322 


Paper Capacitors 
New “Meteor Type ADZ” paper 
capacitors providing operation from 
65 C. to 125 C. without derating 
are available in JAN-C-25 bathtub 
case styles CP-53 to CP-55, with glass- 
to-metal terminals, in extended-foil 
non-inductive type construction; in 
multiple- and single-section capaci- 
tors.—Astron Corporation, 255 Grant 

Avenue, East Newark, N. J. 

' 323 


Electrolytic Capacitor for 
ry . ve . 
Transistor Circuits 

New “Type EHT” high-purity tan- 

talum-foil electrolytic capacitor for 
use in audio transistor circuitry has 
lead wires securely welded to foils; 
solderable leads (tin-coated nickel) 
welded to tantalum leads external to 
capacitor body to preserve minimum 


Ultra High Quality Sockets 


: 
bs 
. ‘ Sylvania now offers you highest qual- 
ERS ae ity sockets especially designed for 
Ben anit ‘ & 

UHF applications. Precision engi 


neered throughout to assure minimum 

inductance. 
Shield bases and contacts eadmium 
| plated. Low-loss phenolic castings 
l 1 completely inclose tube pins to. pre- 


vent shunted circuits. For detailed in 
formation: Sylvania Electric Products 
Inc., Dept. 3A-4206, 1740 Broadway, 
N.Y, 39: N.Y. 


LIGHTING e RADIO e ELECTRONICS e TELEVISION 


70 y 


made right to work right | 
gy 
high-precision thermistors 


Whether you use these temperature respon- 
sive resistors in standard or special models, 
you can be sure of this. They ll match your 
needs for resistance values, size. temperature 
coeflicient, mountings and quality. Made in 
our own plant under carefully controlled 
conditions, Bendix-Friez ‘Thermistors know 


no equal. 


Size (inches @ +30°C 
Used in this typical application 
for sensing the temperature of 


040 x 1.5 12,250 ohms 26,200 ohms | 65,340 ohms hydraulic oil. 


140x .75 45.0 ohms 86 ohms 194 ohms 


018 x 1.5 35,000 ohms = 82,290 ohms | 229,600 ohms 











Write for details 


FRIEZ INSTRUMENT DIVISION of .. 
1408 Taylor Avenue, BALTIMORE 4, MARYLAND aviation CoRpoRAarion 


Export Sales: Bendix International Division 
72 Fifth Avenue, New York 11, N. Y. 


ore information e 71 on inquiry sd 
June 1953--Instruments—Page 863 





NEW INSTRUMENTS 





w.s. ROCKWELL 
Butterfly Valves 


for Any Operating Condition 
to 300 p.s.i. and 2000° F. 


leakage current necessary in trans- 
istor circuits—Sangamo Electric Co., 
Marion, Illinois. 
Minimum e informatior e 324 


Pressure Drop 
e 


Automatic or A 
Manual Control 


es 
of any metal 
or rubber-lined 
in sizes to 120” 


BUTTERFLY VALVES 


2643 ELIOT STREET oe 


SLIOE VALVES * 


AUTOMATIC VALVES 


FAIRFIELD, CONN. 


Sales Representatives in Principal Cities 


st 


72 





HARDNESS 
TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 47 years. 


In general use 
for specification 
purposes. Sim- 
ple, sturdy 
Comparatively 
inexpensive. 


Illustrated 
bulletins 
free 


The Shore Instrument 


& Mfg. Co., Inc. 


90-35 Van Wyck Expressway 
Jamaica 35, N. Y. 











High Precision Optica. Compo- 
NENTS Any Size For 
Astronomical and Physical 
Research 
. 
Parabolic, Spherical, Ellipsoidal 
and Plane Mirrors 
Plane Parallel PLates 
. 
SCHLIEREN SYSTEMS 
e 
Wind Tunnel Optics 
e 
Lenses & Prisms of Glass 
Natural or Synthetic 
CRYSTALS 
e 
Complete Optical and Mechanical 
INSTRUMENTS 
* 
Made to Specifications 
* 
High Vacuum Coating 
. 


John Unert! Optical Co. 


3551-3555 East Street 
Pittsburgh 14, Penna. 








f re intormatior rcle 73 on 
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Audio Transformers 


New “Stancor Tinytrans,” minia- 
ture high-fidelity audio transformers, 
are made with nickel-steel lamina- 


tions, with frequency response of plus 
and minus 1 db, 30-15,000 cps., max- 
imum level 0 db.—Standard Trans- 
former Corp., 3580 Elston Ave., Chi- 
cago 18, Ill. 
F e inf 325 


High-wattage Resistors 


New “Durameg Accurate Wire- 
wound Resistors” are of radically new 
construction with ceramic-insulated 


“Ceron” resistance wire and truly- 
molded casing, so that wattage rat- 
ings at 105 C. (221 F.) are four to 
five times the 85 C. MIL-R-93A rat- 
ings.—S prague Electric Co., North 
Adams, Mass. 

For nformat e 32% 


Sealed Resistors 


New sealed precision resistors, im- 
mune to immersion and high humid- 
ity, meet all requirements of MIL-R- 
938A and JAN-R-93. Operating tem- 
perature —65 C. to 125 C. Units have 
reversed and balanced PI windings 
for low inductance. Exclusive fea- 
tures: internal section cross-over wire 
is insulated from winding by a 2,000v. 
insulation; special metal molded con- 
necting feature bonds end of winding 
and terminal in a non-corrosive and 
mechanically secure manner.—Mepco, 
Inc., Morristown, N. J. 

For more information circle 327 on inquiry card 





Low-torque VDR 


New “Type 1418” voltage dividing 
resistor, offered with shaft torque as 
low as 0.025 oz.-in., was developed 
for use in computers and fire-control 
equipment. Units are available with 
resistance values between 100 and 
350,000 ohms, rated at 3 watts, elec- 
trical rotation up to 360 deg., choice 
of taps and brushes, linearity to 0.1 
percent and resolution down to 0.03 
percent.—Electro-Mec Laboratory, 19 
Murray St., New York 7, N. Y. 

For more information e 328 or nauiry wd 


High-wattage Resistors 


New “Type G” precision resistors 
utilize fiberglass-insulated wire to in- 
crease wattage ratings 5 to 10 times 
over those of commercial precision 
wirewounds of same dimensions. (E.g., 
“Type G-196E” dissipates 8 watts and 
standard “Type 196” 1 watt.) Units 
are available in all standard bobbin 
sizes and ratings from 1 to 20 watts. 
—Shalleross Mfg. Co., Collingdale, 
Penna. 


For re informat e 329 on inquiry card. 


Quarter-watt Resistor 


New “Type 18” axial lead precision 
wirewound resistor for subminiature 
electric and electronic equipment is 


ACTUAL SIZE 


rated at 0.25 watt; non-inductive 
winding; standard tolerance of 1 per- 
cent; resistance values up to 400,000 
ohms.—Shalleross Mfg. Co., Colling- 
dale, Penna. 

For more information circle 330 on inquiry card 


Fixed Resistors with 
Strengthened Leads 


New “Super Davohm Precision Wire 
Wound Resistors” have an additional 
stranded lead wire between resistance 
wire and terminal, so that no matter 
how much stress, heat or pressure is 
applied to solder terminal, no accom- 
panying shock is put upon fine resist- 
ance wire itself.—The Daven Co., 191 
Central Ave., Newark 4, N. J. 

For more information circle 331 


VALVES, TUBING, ETC. 


Stainless-steel Valves 
New non-leaking stainless _ steel 
check valves for use with acids and 
other corrosives, incorporate maker’s 











Prevent thermometer fogging 


No matter how long you dunk it, 
you can't cloud the accuracy of 
a Rochester dial thermometer. 


THIS SUBMERSIBLE QUALITY is impor- 
tant to you. It means fast, easy temper- 
ature readings ... without any danger 
of a foggy crystal causing inaccuracy. 
Rochester dial thermometers are as- 
sembled and hermetically sealed in a 
special humidity-controlled “dry” 
room. This eliminates any possibility of 
condensation inside the thermometer. 


ALL STAINLESS STEEL CONSTRUCTION— 
All outer parts (except crystal) of 
Rochester dial thermometers are stain- 
less steel. What's more, the case, stem 
and nut are fused into a single corro- 
sion-resistant unit by an _ exclusive 
Rochester welding process. 


EXCLUSIVE OUTSIDE RECALIBRATION— 
Rochester makes the only industrial 
thermometer that can be recalibrated 
from outside the case. If an extremely 
hard blow should knock it out of ad- 


MILLIONS of Rochester dial thermometer 


justment, you can have it back on the 
job in less than a minute .. . without 
taking the thermometer apart or break- 
ing the hermetic seal. 


You can order Rochester thermom- 
eters from one of our specialized in- 
strument representatives listed in 
Sweet's Catalog. Or write direct for 
full details. 


sare now delivering dependable service. 


Manufacturing Company, Inc. 


Y 85 Rockwood St., Rochester 10, N. Y. Br at 
JESEESD Qi 


DIAL THERMOMETERS 


fr more information circ 


HERMETICALLY 
AC-SEALED-DC 
INSTRUMENT 


Copper—cadmium—dichromate finished 
case. 


Black satin onodized aluminum bezel. 


Excellent shielding due to case material 
and construction. 


Double strength clear glass. 


Glass to metal seal under controlled 
humidity and temperature conditions. 


D'Arsonval permanent magnet type 
movement for DC applications. 


Magnetically damped, moving iron vane 
type movement for AC applications. 


GAUGES 


AMMETERS 


le 75 on inquiry card. 


RUGGED 
CONSTRUCTION 
FOR SUPERIOR 
PERFORMANCE 


e@ Available in 12" square, 2':" 
and 3/2" round case types. 

e Guaranteed for one year against 
defective workmanship and mate- 
rials. 


Burlington ''Hermetically Sealed'' instruments are designed to conform to JAN and MIL specs. 


BURLINGTON INSTRUMENT COMPANY 


For 


DEPT.H-73,BURLINGTON, IOWA 
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NEW INSTRUMENTS 
# MEASUREMENTS CORPORATION ™ 


“Circle-Seal” principle but employ 
Teflon “O” rings and gaskets; are 


supplied in various grades depending 

Peak-to ° Peak . i on required service, with male tube or 
female pipe connections.—James- 

Pond-Clark, 2181 East Foothill Blvd., 


V0 LT M E T F tp Pasadena 8, Calif. 
, ntormation circle 332 


.0005—300 Sequence Valve 
"eek & &.) ; New “Model SQ” sequence valve 


permits single control of multi-opera- 
tions, enabling 


MODEL 67 : operation of two 


or more cylin- 
Designed for accurate indication ders, in their cor- 
of the peak-to-peak values of rect sequence 
symmetrical and asymmetrical without manual 
waveforms, varying from low handling; handles 
' pressures from 20 
requency square waves to . to 200 psi. air, 
pulses of less than five micro- : t % oil or water; is 
seconds duration, P a ss a375 available in six 
Oc standard pipe 
.0005-300 volts peak-to-peak, = sizes from 0.25 in. 
.0002 -100 volts r.m.s. in five \ eee §86to 61.25 in.—Air- 
ranges. Semi-logarithmic, hand : matic Valve, Inc., 
> 7317 Associate 
calibrated scales. INPUT IMPEDANCE: 1 megohm shunted by 30 mmtd. : ace Cloestinead © 
Provision for connection to 1500 DIMENSIONS: Height 7", width 7”, depth 8". Ohio. 
Weight 8 Ibs. e inf ition circle 333 


POWER SUPPLY: 117 volts, 50-60 cycles, 35 watts. 








ohm, 1 milliampere graphic re- 
corder or milliammeter. 








Air Control Valve 


MEASUREMENTS fore} 's 20) 'o-BELel, | New air control valve has two speed 


controls built into valve body. Princi- 


weolel pael.| NEW JERSEY pal use is to control air cylinder 


cola. — PERFECT PRECISION 
( Avoid substitutes 
Immediate delivery in most 
sizes from 9x12 to 48x144 


REQUEST peered 
and name and address ¢ 
' BLACK GRANITE SURFACE PLATES #:is' set's 


Present an absolute continuous bearing surface, fin- 

ished up to 50 millionths inch. Incredibly smootii. stroke. Among claimed advantages: 
Falling objects do not cause humps. Being harder (1) no purchase or installation of 
than hardened steel, can take greatest mistreatment separate speed controls; (2) simple 


without causing inaccuracy of surface. No oiling. piping; (3) cost halved. Available in 


Will not rust or warp. No re-scraping. Most durable. standard 4-way piped exhaust model; 
actuator may be knob, lever, clevis, 
“COLLINS MICROFLAT CO., 2326 East 8th Street, Los Angeles 21, Calif. | treadle, foot, cam, cylinder, solenoid, 
and diaphragm.—Valvair Corp., 962 

Beardsley Ave., Akron, Ohio. 


e 78 on inquiry card 


Tube-connection Valves 
New models of “Powell Valves,” in 
stainless or Monel, are available with 
° a machined-in “Koncentrik” flared-tube 
wy EthoLoc’caste cups? 
1. Made of tough, durable Ethyl! Cellulose 
plastic—no danger of shorts or grounds 
2. Flexible and easy to apply—no sharp edges | 
3. Light in weight 4. Low in cost 


reduction in wy on many populor sizes. 
15% We thank our customers for large vol- 
ume that made price reductions possible 
Write ne Sample and 
Full Information 


WECKESSER CO. 


£260 N. Avondale Ave. « Chicago 30, Ill. 
f re for ; 


Page 866 —Instruments—Vol. 26 





connections for tubing through 1-in. 
OD, obviating need for adaptors or 
back-welded assembly. Valves stocked 
for prompt shipment include needle, 


globe, gate and check.—The Special 


Serew Products Co., 5445 Dunham . 
Rd., Bedford, Ohio. 
e informat rcle 335 on inquiry ca 


Thermostat-type Automatic \ from Stock \ 


Reseating Relief Valves 
New “Type V” series 
of “Econo-Therm”  re- 
lief valves for hot-wat- 
er storage heaters have 


thermostat device NX 

which allows water THERMO I, ‘ 

above 208 F. to escape, 

in addition to standard 

pressure relief setting 

of 125 psi., (other set- 

ting to order.)—A. W. 

Cash Valve Mfg. Corp., —in a wide variety of designs, 


Decatur 60, IU. sizes and materials. 
eo | Request 


336 ae We will be glad to place your name your copy 
on the list to receive copies of the now. 


De. moanado le » 
Piston-speed-control Valve monthly Trinity Thermowell Stock List. 


New “Speed Control Valve” is said 
to “provide split-second timing of 


piston movement by positive control 1“ 
) TRINITY EQUIPMENT 494 Westneld Ave., East 
CORPORATION Roselle Park, New Jersey 

THERMOWELLS and other Specialties for the Process Industries 


er . 4 


Yi... for the first time 


KELLOGG 


magnetic 
impulse counter 


of air flow. It can be mounted in 47 It’s simple! It saves space! It saves money! 
any position between operating valve d 5 ; Actuated b electrical impulses. the 
and cylinder. Feature is ease of ad- ; Kello Qe ae Seieadien P . ‘ 
justment, accomplished by many turns ( Prana =. prt fer oom rl 
on stem.—Ross Operating Valve Co., “ @ The long life normal to relay f 'h in of 10 .. "ees .. ' 
120 E. Golden Gate, Detroit 3, Mich. equipment! oft a chain o ; to re ays or ora two- 
Sex sixes takin atadaa al er @ Occupies che. sauee. or only magnet ten-point stepping switch, in less 
two telephone relays! space and with top reliability! It has a 
@ Operates over the same wide application in many fields—from 
i oe wide range of pulse ratio H . . . ’ 
Tube Fittings Sod treaneiee ae a eee ro any a ae 
New fittings added to maker’s line of well-designed count- trains Of impulses, SUCH a8 generated Dy & 
weet Gn iain lok Cap” for weing ing relays! telephone dial are to be counted. 
are: Swagelok Cz Cs 
end of tube; (2) “Swagelok Plug” for 


plugging unused port of fitting. Both ; : 

come completely assembled; are avail- ‘ 

able in a wide variety of sizes from eee, saci BA te ot Inte 
%-in. up in brass, aluminum, steel, a's achat — 
stainless steel and Monel.—Crawford ? : y “ 

Fitting Co., 884 E. 140th St., Cleve- KELLOGG SWITCHBOARD AND SUPPLY COMPANY 
land 10, Ohio. / , , ty , 


, oe on mauiey <e KELLOGG SWITCHBOARD AND SUPPLY COMPANY 
GET THE 79 West Monroe St., Chicago 3, Ifl. Dept. 61-F 


Instrument-tubing Harness FACTS — 
3 : ‘ MAIL NAME 
New corrosion-proof instrument- COUPON Please send me com- 


tubing harness is available in two TODAY! plete information re- COMPANY 
types, each in several sizes. (1) “De- garding the Kellogg = gnnpess 
koron Impervapak Poly-Cor” is com- : Impulse Counter. 
posed of a bundle of polyethylene tubes 


i] 


a = Ee 
8! 
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Pneumatic 
Weight 
Transmitters 


FOR LINEAR CONVERSION OF WEIGHT INTO 
POUNDS PER SQUARE INCH AIR PRESSURE 


A complete line of weight transmitters in single and multiple dia- 
phragm construction with load capacities up to 23,000 pounds per 
diaphragm. Pneumatic tare balance for any portion of the total load 
on all models. All moving parts are enclosea totally. Complete weigh- 
ing systems designed to your requirements. 


WRITE FOR CATALOG 


JOHN R. MONSELL 


Manufacturing Engineer 
Pitman, N. J. 











e 82 


ula ta 


FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 


HYDROSTATIC PRESSURE - VACUUM DRAFT | 


DEPTH & ABSOLUTE PRESSURE 
GAUGES BAROMETRIC PRESSURE 


DIFFERENTIAL PRESSURE 
FOR ALL PURPOSES SEND FOR BULLETINS 




















shea INSTROMENT : » ‘PATERSON, NJ. 


The most accurate plates commercially obtainable. Stocked in a wide range 
of sizes, types and materials for all measurement conditions. 
Also manufactured to special specifications. 
Write for descriptive Bulletin-G 


DANIEL onririce Fittine co. 


3352 Union Pacific Ave e 5405 Clinton Dr 
Los Angeles 23, Calif Houston 20, Texas 


For more information circle 84 on inquiry card. 


Page 868—Instruments—Vol. 26 


NEW INSTRUMENTS 





over which is extruded a 1/16-in. 
sheath of black polyethylene plastic 
of high molecular weight. Stand- 
ard sizes have 4, 7, 10, 14, or 19 tubes 
of %-in. OD having a \-in. bore; 
special sizes available. Individual 
tubes are color coded in black, brown, 
blue and natural. (2) “Dekoron Im- 
pervak Metl-Cor” likewise has 1/16-in. 
polyethylene sheath but contains 4, 
7 or 10 METAL tubes of 4-in. or %- 
in. OD. Pressure-tight fittings are 
available for joining successive 
lengths of harness.—Dekoron Tubing 
Div., Samuel Moore & Co., Mantua, 
Ohio. 


For more information circle n nquiry card. 


Air Cleaner 


New line type “Hi-eF Purifier” is 
said to remove “virtually 100 percent 
of all dirt, oil, moisture and guck 


> 
Stationary Centnituga] Clean Air, Steom 
separating Element or Gas. 


\ Contaminated Air Drain Liquids 
Steam or Gos and Solids 
946 : 


even at extreme velocities and pres- 
sures.” It is made in all standard 
sizes up to 24 in. for pressures up to 
600 psig. Larger sizes and special 
designs made to specs.—Purifier Div., 
V. D. Anderson Co., 1935 W. 96th St., 
Cleveland 2, Ohio. 

For more information circle 340 on inquiry ard 


Air Regulator 
New “Type HAA” regulator has a 
capacity of 80 cfm. at 100 psi. line 
pressure. Feature is use of air pres- 
sure against regulating diaphragm 


instead of conventional spring-loaded 
diaphragm. Thus air flow increases 
as demand increases without affecting 
set pressure. Maximum pressure 
which can be regulated is 135 psi. and 
maximum line pressure 300 psi.—The 
DeVilbiss Co., 300 Phillips Ave., To- 
nig 1, Ohio. 

f re information circle 341 inquiry card. 








INSTRUMENT EVENTS 


Calendar 








June 15-20, 22-25 

University of Michigan courses in Automatic 
Control. For information write M. H. Nichols, 
Rm. 1523, E. Engineering Bldg., University of 
Michigan, Ann Arbor, Mich. 


June 30-July 11 


Second British Instrument Industries Exhibition, 
National Hall, Olympia, London, England. For 
information write E. L. Bols, Grand Buildings, 
Trafalgar Square, London, W.C.2, England. 


July 20-31 


Special summer program in Transistors, Massa- | 
chusetts Institute of Technology. For informa- 


tion write Massachusetts Institute of Technology, 
Cambridge 39, Mass. 


July 20-31 


Boston College course in Industrial Spectrog- 
raphy. For information write James J. Devlin, 
S. J. Physics Dept., Boston College, Chestnut 
Hill 67, Boston, Mass. 


July 27-31 


Gordon Research Conference on Instrumentation, 
Colby Junior College, New London, N. H. For 
information write W. George Parks, Director, 
Chemistry Dept., University of Rhode Island, 
Kingston, R. I 


August 10-14 


Gordon Research Conference on Analytical Chem- 
istry, New Hampton School, New Hampton, 
N. H. For information write W. George Parks, 
Director, Chemistry Dept., University of Rhode 
Island, Kingston, R. I 


August 19-21 
IRE Western Electronic Show and Convention, 
Municipal Auditorium, San Francisco, Calif. 
August 24-26 


Appalachian Gas Measurement Short Course, 
West Virginia University, Morgantown, W. Va. 


For information write G. W. Stuart, Equitable | 


Gas Company, 3325 Hyperion St., Pittsburgh 
14, Penna. 


September 9-11 

Conference on Nuclear Engineering, University 
of California. For information write R. A. 
Fayram, University of California, Berkeley, 
Calif. 


September 21-25 

Eighth National Instrument Conference & Ex- 
hibit, Sherman Hotel, Chicago, Ill. For infor- 
mation write P, V. Jones, Mgr., Instrument So- 
ciety of America, 1319 Allegheny Ave., Pitts 
burgh 33, Pa. 


September 22-25 


Third Biannual meeting of the Chambre Syn- 
dicale Nationale de la Mechanique de Haute 
Precision “Importance of Measurements in Qual- 
ity Control’, Paris, France. For information 
write G. Dumez, President, 37 Avenue de Bre- 
teuil, Paris VII, France. 


September 28-30 

Ninth National Electronics Conference and Ex- 
hibition, Sherman Hotel, Chicago. For informa- 
tion write Karl Kremer, Executive Secretary, 
852 E. 83 St., Chicago 19, Il. 


Oct. 14-16 
Midyear Meeting of Recorder-Controller Secti-n, 
SAMA, Seaview Country Club, Absecon, N. J. 


‘ 


October 30-31 

Annual meeting of Pacific Coast Section, Society 
of Exploration Geophysicists, Statler Hotel, Los 
Angeles, Calif. For information write SEG, Box 
7248, Tulsa 18, Oklahoma. 


November 18-20 


American Institute of Electrical Engineers Con- 
ference on Electronic Instrumentation and Nu- 
cleonics in Medicine, New York, N. Y. For in- 
formation write Raymond C. Mayer Associates, 
9 Rockefeller Plaza, New York. 


NOW! 


A NEW PORTABLE, SELF-CONTAINED 
FORCE MEASURING SYSTEM... 


Stocked For 30 Day Delivery! 


An EMERY hydraulic weighing system, with its new, one-man portability, brings 
laboratory accuracy to your toughest weighing job. It is weather-proofed, un- 
affected by temperature or moisture, for use anywhere in your plant or out on 
the job. Accuracy to 0.1% of range in any position. Stocked for 30 day de- 
livery in capacities from 14-ton to 50 tons, this self-contained unit needs no 
prepared base; needs no electrical, no air, no hydraulic connections. You can 
set up a weighing station anywhere . . . in seconds! 


Stock units are also available with one or 
several indicators mounted in portable, 
weatherproof cases. 


Hydraulic jack, up to fifty ton capacity, 
mounted on the load-bearing surface of 
an EMERY portable cell converts the 
weighing unit into a force meterimg unit 

. applies an accurately measured force 
in any direction. 


WRITE TODAY FOR THE FULL STORY 
OF EMERY PORTABLE WEIGHING SYSTEMS 





THE A. H. EMERY CO. NEW CANAAN 3, CONNECTICUT 
TEL. NEW CANAAN 9-9595 


Please send information on 
Portable Hydravlic Weighing Units ( ) 
Portable Force Metering Systems ( ) 


Mox. load Accuracy required 


NAME 





POSITION 





(Please attach to your business letterhead) 
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Fig. 1. An example of “cent-alized” control—the operating gallery of a 
Lummus Refinery (vintage 1924) 


The Case of The 
GRAPHIC PANEL 


Fig. 2. Early control panel. 


By R. L. NICHOLS 
Magnolia Petroleum Co. 


A brief history of the growth of instrumentation shows the develop- 


ment of the graphic panel, which has both advantages and disadvantages. 


RAPHIC PANELS are but one more step in the cen- 

tralization and improvement of the control of process 

variables. Years ago, when throughputs were small, 
batch processes the rule, and manpower was cheap, central- 
ization was not a problem. When batch processes gave way 
to continuous systems the need for more centralized control 
began to appear. One refinery, built by the Lummus Com- 
pany about 1924, came up with the “ultimate” in centralized 
control (Fig. 1) where all important readings and controls 
were within easy reach of the operator. 

Control rooms with truly “centralized” controls soon came 
into being—pumps were located in the control room; flow 
was regulated by controlling the number of strokes per 
minute; important control valves were placed so that ex- 
tension stems reached into the control room, terminating 
in large hand wheels; “cold junctions” were buried 14 feet 
underground and “cold junction” compensation was not 
necessary. All instruments, of course, were mounted on the 
front of the board (Fig. 2)—no flush mounts were available. 

About 1930, a Cross Unit was built in Louisiana, and 
such complete instrumentation was installed that when Kel- 
log’s operating engineers brought the unit on stream it 
ran for over thirty days without requiring any adjustment 
by any operator. After the test (mark this, you who go 
all out for full paneliization and completely automatic con- 
trol) some of the instruments were removed in order that 
the operator might be required to make certain adjustments 
by hand and thus keep in touch with the process. 

The trend in refinery engineering has been, and still is, 
toward fully continuous units with small storage capacities 
between stages, but with greater and greater throughputs. 
Pneumatic controllers with various adjustable types of ac- 
tion, and control valves capable of equivalent response, have 
been developed to meet the ever-broadening demands of the 
process designers. 
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PNEUMATIC TRANSMISSION METHODS 


Continuous processing demanded centralized eontrol and 
central control rooms for efficient operation. This required 
the separation, sometimes by a considerable distance, of 
the instrument from the point of measurement. Pressure 
and differential-pressure lines soon became so long as to 
be impractical, as did the capillary lines for pressure-type 
thermometers. Over the years, therefore, pneumatic and 
electrical methods of transmitting measurement signals 
were developed and refined, and another era of change 
began. 

The use of the various transmission systems allowed 
the control rooms to be completely removed from the op- 
erating area, with the added advantage that process fluids 
could be kept out of the control rooms, thus reducing fire 
hazards. 


Fig. 3. One of the 
first winiature panel 
(M/P) control  sta- 
tions. 
MOORE PRODUCTS CO. 
tw PH ADELPIUA PA ¢ 





Fig. 4. Graphic panel with much detail. 


A disadvantage inherent in the use of centralized contro! 
panels with pneumatic transmission of measurement was 
the introduction of an appreciable time lag between the 
measuring element at the process and the indicator or re- 
corder-controller on the panel board. A similar lag existed 
in the return circuit to the valve. 

Another disadvantage was the excessive panel space re- 
quired for the mounting of standard instruments. Control 
boards 100 feet in length were not uncommon, and control 
rooms were large in proportion. It became increasingly diffi- 
cult for an operator to gain an over-all picture of process 
operations from row upon row of similar-appearing instru- 
ments on a long control board. Training of new operators 
became more difficult, and frequently additional manpower 
was required because of the “spread” of the panel. 


REMOTE STATIONS 


The logical answer to the lag problem was the location 


of the controller at the process, closely coupled to the meas- 
uring and controlling elements. In order to maintain cen- 


tralized control, however, an indication or record of the 
variable was needed on the board. This led to the develop- 
ment of “blind” pneumatic controllers operating on a 3-to- 
15-psi. range, which were entirely separate from the in- 
dicating or recording instruments and connected into the 
system only by pneumatic tubing. 

With a locally mounted controller and a board-mounted 
indicator or recorder, there was still need for adjustment 
of the set point and for manual operation from the control 
board in emergencies. The blind controllers, operating on 
a pneumatic-balance principle, were readily adaptable to 
these needs. In this system the measured variable is trans- 
lated into a pneumatic pressure by a transmitter; the set 
point is also determined by a pneumatic pressure. These 
two air pressures are pneumatically balanced against air 
pressure to the control valve. Thus the transmitter and air- 
pressure regulator for the set point can be separated readily 
from the controller. 

At this point the Remote Hand Control (with two gages) 
returned to the picture, disguised as an M/P station. The 
two gages were combined into one duplex gage; one point 
gave a continuous indication of the controlled variable, the 
other could be used to indicate the set-point pressure to the 
controller or the pressure to the control valve. The station 
included manual-to-automatic transfer switches and a pres- 
sure regulator which during automatic operation was used 
to adjust the set point on the controller. For manual opera- 
tion this regulator was used to position the control valve. 
This unit was small—occupying approximately 4% x 5 
inches of panel space; Fig. 3 shows one of the first. 

The small size of the indicating station permitted a much- 
needed reduction of control-board and control-room. size. 
However, control boards using the miniature instruments 
crowded together were not completely satisfactory. A sin- 
gle operator could see more instruments and observe the 
hehavior of more of the process variables, but he had more 





information available than he could effectively correlate or 
use, 


THE GRAPHIC PANEL 


The next logical step was the introduction of the graphic 
panel. This term is generally used to describe a control 
panel which presents a simplified flow sheet of the process, 
with the major process vessels and equipment pieces rep- 
resented by appropriately shaped symbols. The major proc- 
ess flows are represented by lines of various colors and 
widths. The various measuring and controlling instruments 
and alarm indications are placed in their proper positions 
in the flow diagram. 

In another form, appropriate symbols are placed in the 
flow diagram, and similar symbols on the control stations, 
which are usually mounted below the diagram and di- 
rectly below the reference marker. 

There has recently come to notice another panel which 
the designers refer to as “semi-graphic.” It has recording 
control stations mounted below the diagram. “Deviation” 
lights, which come on when any variable leaves the control 
point more than a predetermined amount, are mounted in 
the flow diagram and at the corresponding control station, 
This particular panel also includes an industrial TV installa 
tion, whose receiver is somewhat too large to include in 
the flow diagram! 

Early graphic panels used the indicating, panel-mounted 
station. If charts were required, these indicators had to be 
paralleled by conventional recorders, usually located below 
the graphic section or on a wing panel which flanked the 
central graphic section. This duplication of indicators and 
recorders was eliminated by the introduction of the mini- 
ature recording station, which performs all the functions 
of the M/P and makes a record of the controlled variable 
on a narrow strip chart. 


TIME LAGS AND CONTROL MODES 


Temperature, liquid level, and pressure are characterized 
by long time-constants. These may use controllers mounted 
on the board. When the process variable has a short time 
constant, however, as for flow, the transmission time-lag 
becomes all-important for optimum control. 

Transmission time-lags are reduced by having the com 
plete control loop at the process, with the control super- 
vised from the M/P Station on the graphic panel. With the 
controller mounted at the process, a pneumatic cut-off re 
lay automatically seals the output of the controller from 
the valve when the operator desires to load the valve manu 
ally. 

For proper control, late designs of blind controllers pro- 
vide all the accepted responses—proportional, rate, deriva- 
tive, and inverse derivative in practically any combina- 
tion desired. The trend, however, is toward simplification. 
Other instruments now available for use on graphic panels 


include graphic-type level indicators and various alarm 
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Fig. 1. Phillips automatic infrared 
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Fig. 3. Phillips automatic differen- 
tial refractometer. 


Continuous Control of Plant Stream by 


INFRARED ANALYZER 


Important factors in the application of infrared analyzers 
for continuous monitoring and control of a plant stream 


include (1) the economic effects of inadequate composi- 
tion control, (2) sampling points, (3) automatic control 


By D. E. BERGER 
Phillips Petroleum Co. 


factors, (4) methods of sample presentation, and (5) 
presentation of the analysis to operating personnel. 


natural- 
large-scale 


ETROLEUM-refining, petrochemical, and 

gasoline-separation industries perform 

continuous processing of organic liquids and gases, 
and hence constitute the largest field of application for on- 
stream analyzers. 

Materials must be produced to certain specifications. Al! 
process variables which are measured and controlled are a 
means to that end, but the end itself is composition. Chemical 
and physical laboratory analyses are used most frequently 
for composition information. By sampling at many points 
within the process and at various intervals, data for con- 
tinuous plant control and periodic material balance evalu- 
ation is obtained. 
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Continuous control of process variables (to give steady 
operations) combined with frequent laboratory tests often 
is sufficient to give reasonably good plant composition con- 
trol. However, as laboratory tests are involved and time 
consuming, the lag between the time of sampling and the 
analysis report may become excessive and operations may 
wander widely from the optimum-composition control point. 
Also, as we strive for a more precise control of composition 
we find that our present control measurements, such as 
temperature and pressure, even if made to the required de- 
gree of accuracy, are non-specific measurements and there- 
fore may become ambiguous if other components are pres- 
ent or if other process variables influence the control corre- 
lation to an undue extent. 





In general, we have two types of processes—reactions and 
separations. In the catalytic dehydrogenation of butylenes 
to produce butadiene, for example, the inter-relationship of 
temperature, pressure, space velocity, catalyst activity 
and other variables must be known to bring about a speci- 
fied conversion at an acceptable efficiency. Usually, as cata- 
lyst activity decreases because of aging, compensation for 
loss of conversion is obtained by raising reaction tempera- 
ture. If the process is cyclic, a noticeable decrease of con- 
version takes place during the cycle. These effects are deter- 
mined at present by complete laboratory fractional and in- 
frared analysis of samples which represent both the long- 
term and short-term catalyst decline. From this, it can be 
seen that correction for loss of conversion can be made only 
in a stepwise fashion following the analysis report. It is 
thought that operation at constant conversion level is 
highly desirable, but it is difficult to obtain even by use of 
‘am-operated temperature control. 

Underconversion and overconversion should be avoided. 
Underconversion is loss of production capacity and makes 
product separations more difficult; overconversion results in 
lower efficiency and leads to a shorter catalyst life. The cor- 
relation of one or several components in the cracked gas 
with conversion can be used to follow and control conversion, 
and to make rapid correction for the catalyst decline, To do 
this, an infrared analyzer or another specific composition 
analyzer can be used to report, for example, the butadiene 
content of the cracked gas continuously, and an override 
control of reaction temperature may be made either by the 
operator or automatically. In this way conversion control 
may be achieved. In such a problem, temperature measure- 
ment and control is not sufficient because catalyst activity 
and decline also must be taken into account. 

The separation of isobutane from normal butane by frac- 
tionation presents similar problems. The coexisting liquid 
and vapor phases, pressure, temperature, and composition 
are interrelated. If pressure is held constant, composition 
and temperature are directly related. If only two compo- 
nents are present, composition may be found by interpola- 
tion between the boiling points of the pure components at 


the fixed pressure. For example, at 100 psia, isobutane boils 
at 122.5 F. and normal butane boils at 145.5 F. Therefore, a 
50-50 mixture will boil at 134 F. The analytical sensitivity 


then is such that a change of one degree F. is equivalent to 
about 4 percent change in composition. Mahy columns are 
satisfactorily operated on this correlation. However, if a 
third or fourth component is present at the temperature- 
measuring point the correlation is changed and the interpre- 
tation becomes ambiguous. This simply means that in a 
binary system, a sufficient number of equations is available 
for the calculation of composition from temperature. 

However, with additional components present, more equa- 
tions are needed. These can be obtained only by composition 
analysis, by measurement of other physical properties not 
necessarily specific, or by assumption of fixed concentrations 
of the additional components. In a deisobutanizing fraction- 
ator, propane and isopentane are present in the feed stream 
in varying amounts and thereby detract from the accuracy 
of the binary control correlation. A change in concentration 
of one-percent propane at the temperature-measuring point 
changes the temperature about 3 degrees F., which is equiv- 
alent to about 12-percent change in isobutane concentration. 
Again, composition determination by infrared analyzer of- 
fers a specific method of control. By analyzing for either 
isobutane or normal butane at a certain point in the column, 
and by using the analyzer to actuate the column control 
system to maintain the concentration constant at that point, 
the operation can be held at steady-state conditions. 


ECONOMIC CONSIDERATIONS 


An economic analysis of an analyzer-contro] installation 
is difficult because statistical analyses of operations with 
and without the analyzer must be made and compared. 
Also, because some time necessarily passes between these 
two selected periods, the plant conditions—compositions, 
throughputs, and energy inputs—usually change sufficiently 
to cast doubts on the accuracy of comparison. A number of 
analyzers installed in Phillips’ plants are estimated to be 


returning from several thousand to several hundred thou- 
sand dollars per year. The instrument payout times then 
range from a year down to a few days. 

To evaluate the possibilities of analyzer control of the 
separation of isobutane from normal butane, a series of eal 
culations were made assuming some realistic conditions. A 
fifty-plate fractionating column of sufficient diameter to 
handle the loads imposed by the 5-to-1 reflux-to-feed ratio 
is to be used to separate a natural-butanes feed containing 
25-percent isobutane and 75-percent normal butane. Current 
practice dictates that nearly complete recovery of isobutane 
be obtained, so that the normal-butane kettle-product is of 
high purity and. the isobutane overhead product of lesser 
purity. 

To produce a kettle product averaging 2.35-percent iso 
butane, it is assumed that a 1.4-percent isobutane stream 
will be produced for one period, then a 3.3 percent isobutane 
stream produced for an equal period. This kettle product, 
when blended, would average 2.35-percent isobutane. The 
two overhead products, corresponding to the two kettle prod- 
ucts when blended, will average 91.5-percent isobutane (re- 
spectively 87.4 and 96.3 percent isobutane.). Another calcu- 
lation shows that with steady operations producing a kettle 
product of the previous-averaged composition, the corres- 
ponding overhead-product composition will be 95.0-percent 
isobutane, which is 3.5 percent higher in isobutane than the 
previous-averaged overhead product. Another calculation 
shows that by lowering the reflux-to-feed ratio to 4.7 to 1, 
the same products could be made as in the averaged case 
with the expenditure of 5.8 percent less energy. 

Much more important is the fact that the capacity of the 
fractionator can be increased this 5.8 percent while produc- 
ing the same purity products at the same energy cost. This 
increase of several percent may seem small, but when multi- 
plied by the usual several hundred thousand gallons per 
day feed to natural deisobutanizers it becomes a sizeable 
figure. Also, when the investment in equipment per unit of 
capacity is considered, the value of a relatively inexpensive 
increase in capacity becomes evident. There will be com- 
ments for and against this method of evaluation, but it is 
evident that when the equipment is already loaded to capac- 
ity, and when high recoveries and purities of products are 
desired, then the benefits derived from precise control may 
be taken in the form of purity increase, recovery increase, 
energy-requirement decrease, capacity increase, or some 
combination of these. Where products of higher purity than 
those used in the example are desired, the benefits can be 
greater than those calculated. It has been shown by several 
installations that the infrared analyzer can be used to obtain 
steady type of control of butane-splitter columns; the con- 
tinuous analytical instrument serves as a guide for the 
operator or, better yet, it is used in an automatic control 
system. These same factors and results apply to more com- 
plex separation systems. The possibilities may justify the 
purchase and application of an analyzer, 

SAMPLE POINTS 

The selection of points for sampling an isobutane—nor- 
mal-butane fractionating system for infrared analysis re- 
quires several decisions. The first is whether the instrument 
is to be used for (1) continuous data for material balance 
and production purposes, (2) as a guide for operator con- 
trol, or (3) as a contro] device. If material balance and 
production data are desired, then the final-product streams 
from the fractionation system must be sampled and an- 
alyzed. 

In one of Phillips’ refineries the operation of a deisobu- 
tanizer is indicated by analyses of an isobutane stream and 
a normal-butane stream, each of which has been further 
fractionated upon leaving the deisobutanizer. This method 
results in a moderate time lag but is adequate for monitor- 
ing purposes. In another of Phillips’ refineries two deiso- 
butanizers in parallel operation are “balanced” by the oper- 
ator by maintaining the same isobutane concentration in 
the overhead product of each column. This would be a good 
control possibility except for the fact that this analyzer’s 
duty is five-stream cyclic analysis. A third analysis per- 
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Fig. 1. 


The Cutler-Hammer 


RECORDING CALORIMETER 


modern air-flow 


si 
The 


calorimeter 


is a basic industrial test 


and operational instrument. This article presents the principle, 
operation, installation, calibration techniques, and = mainte- 


nance factors of the Cutler-Hammer recording 


URING the first years of the gas 

industry, gas was used princi- 

pally for lighting purposes. 
Thus values obtained by use of the 
photometer, an instrument for deter- 
mining the candle-power of the gas, 
were considered sufficient for gas qual- 
ity indication. As time went on it be- 
came obvious that some method of de- 
termining the heating value of gas was 
necessary. 

In 1812 Count Rumford, the origina- 
tor of the mechanical theory of heat, 
experiments the 
work, suc- 


having proved by 
equivalence of heat and 
ceeded in producing an instrument, or 
calorimeter, for measuring the amount 
of heat of combustion of substances. 
This calorimeter may be described as 
having a receptacle containing a given 
quantity of through which 
passes a serpentine tube. The products 
of combustion pass through this tube 
and transmit to the water the heat of 
combustion that generated; the 
fixed number of degrees rise in temper- 
ature of the water serving as a basis 
of the calculations. This calorimeter 
embodied the general principles that 
we now recognize as fundamental, and 
upon which the design of the modern 
water-flow and air-flow calorimeters is 
based. The air-flow recording calorim- 


water, 


was 
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‘alorimeter. 


Fig. 2. Metering unit. 


eter in most general use is the Cutler- 
Hammer recording calorimeter. 


OPERATION 

The (Fig. 1) 
consists of two separate units—a tank 
unit or calorimeter proper, where the 


PRINCIPLE OF 


recording calorimeter 


heating value of a gas is measured, and 
unit which translates the 
measurements into British ther- 
and records them. 


a recorder 
heat 
mal units* 

The heating value of the test gas is 
determined by imparting all the heat 
obtained from the combustion of the 
test gas to a stream of air and meas- 
uring the rise in temperature of the 
air. The streams of test gas and heat- 


British 
required to 
avoirdupois pound of 
Fahrenheit. with the 
taken as 1 at 59 deg. F. 


*Btu 
heat 


Thermal Unit 
raise the 


is the quantity of 
of one 
degree 
water 


temperature 


pure water one 


heat capacity of 


The Cutler-Hammer recording calorimeter, showing tank unit and recorder unit. A lift and carrier for the tank unit is shown at the right. 


By 
BLAKE O. COSSEY 
Southern California Gas Co. 


absorbing air are maintained in fixed 
proportion to each other by metering 
devices geared together and motor 
driven. Consequently the temperature 
rise produced in the heat-absorbing air 
is directly proportional to the heating 
value of the test gas without regard 
to the actual rate of gas burning. This 
temperature rise is translated into Btu 
per standard cubic foot and recorded 
graphically. 


DETAILED DESCRIPTION 


The test gas is piped to the calorim- 
eter tank unit (Figs. 2 and 3) where 
it passes through a small pressure-re- 
ducing orifice, the combination over- 
flow-drip connector, and the inlet gas 
connector into the gas-meter inlet riser. 
A second passage the inlet 
head of the gas meter to an open burner 
of sufficient area to prevent any pres- 
sure building up in the inlet head at the 
gas rate fixed by the orifice in the sam- 
ple line. The inlet orifice is selected to 
deliver gas at a rate corresponding to 
approximately 1200 Btu per hour, ap- 
proximately 15 percent of which passes 
through the gas meter into the main 
burner. The continuous flow of gas 
through the meter head not only speeds 
up the sample to the metering passages 
but also increases the rate at which 
the water in the gas meter becomes 
saturated with the changing sample of 
gas. 
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The three pumps for heat-absorbing 
air, combustion air, and test gas are 
driven by a motor through suitable re- 
duction gearing. They are all mounted 
on the cast base which serves to keep 
all the pumps in fixed alignment. The 
gas pump and combustion-air pump 
each consists of a series of tubular pas- 
sages, operating in the same manner 
as an ordinary water-sealed gas meter. 
The heat-absorbing air pump is a cast- 
brass water-sealed screw conveyor op- 
erating in similar manner. The three 
pumps are adjusted and calibrated to 
give a standard discharge but may be 
geared in any desired ratio for different 
classes of service. The two air pumps 
are arranged to take their air supply 
direct from the air above the water in 
the calorimeter tank. The water in the 
tank serves to supply the common wa- 
ter seal for all pumps. On the tank are 
arranged leveling points and the over- 
flow weir. By means of these leveling 
points the whole system can ad- 
justed parallel to the surface of the 
water seal in the tank. 

The water in the tank is always 
maintained at such a height that it 
will constantly run over the overflow 
weir. This circulation is automatically 
maintained by the pump bringing up 
water from the auxiliary supply tank. 
The flow of water over the overflow 
weir also provides a seal for the drip 
pot in the combination overflow-drip 
connector, 

The sample of gas is burned in a 
closed-type burner which is entirely 
separate from the stream of heat-ab- 
sorbing air. The incoming and outgoing 
temperatures of this heat-absorbing air 
are measured by a pair of electrical 
resistance thermometers in a Wheat- 
stone-bridge automatic recorder. The 
rise in temperature is a measure of the 
heating value of the gas interpreted in 
terms of total Btu per standard cubic 
foot*. 


be 


*The Standard cubic foot of gas as defined by 
the Pacific Coast Gas Association in their pub- 
lication “‘Fuel Gas Calorimetry, Water-Flow Meth- 
od” is as follows: The quantity of gas which, 
when at a temperature of 60 deg. F., under a 
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Fig. 3. Schematic of tank unit. 


Fig. 4. Hydrogen generator. 


The use of air as a heat-absorbing 
medium presents particular advantages 
for a recording calorimeter system. Air 
follows the same physical laws as to 
expansion or contraction with varying 
temperatures and barometric pressure 
as the gas to be tested. Its power for 
absorption of water vapor the 
same as the gas. Consequently the ac- 
curate proportioning of the streams of 
heat-absorbing air and test gas is eas- 
ily obtained by ordinary volumetric dis- 
placement means where the two gases 
are supplied to the measuring devices 
at atmospheric pressure and at the 
temperature of the common water seal. 
This seal also serves to saturate both 
streams at the same temperature. Two 
factors, the Cilution of the gas with 
water vapor and the variation in spe- 
cific heat of saturated air, would tend 
to introduce small errors into this meth- 
od, but as both errors are a function 
of temperature, correction for them is 
applied by using wire for 


is also 


resistance 


pressure equivalent to that exerted by a column 
of mercury 30 inches high (the mercury to be at 
a temperature of 32 deg. F.) and saturated with 
water vapor, occupies a volume of one cubic 
foot. 


thermometers which has a characteris 
tic, over fairly wide temperature 
ranges, that is the same as these com 
bined errors and thus compensates for 
errors from these sources. 

At the outlet of the combustion-air 
meter (Fig. 3) the air is split into pri 
mary and secondary air. The primary 
air is mixed with the gas and conducted 
to the burner where the secondary air 
is admitted. The products of combustion 
pass out of the calorimeter after having 
given up their heat through the inter 
changing tube. The  heat-absorbing 
passages are entirely separate from the 
products-of-combustion The 
direction of flow of combustion 
products is counter that the 
stream of heat-absorbing air, so that 


passages, 
the 
to of 
the products of combustion are cooled 
to within a few degrees Fahrenheit of 
the temperature of the entering cold 
air. The combustion mixture enters the 
burner saturated with water vapor and 
at the temperature of the cold air (be 
cause of the common water seal) and 
leaves the calorimeter within a few 
degrees of the same temperature. It is 
evident, therefore, that essentially all 
the heat of combustion including the 
latent heat of of the 
water formed in combustion is given up 
to the heat-absorbing air. The possible 


vaporization 


errors do not exceed one-tenth percent 
per degree Fahrenheit difference be 
tween the ingoing combustible and out 
going products. To cut down heat loss 
double-walled tube is 
the burner jacket, 
jacketed with the 


polished 
around 
turn 


es, a 
provided 
which is in 
heated air. 

The two thermometers consist of se- 
lected nickel wire with 50-ohm 
resistance, carefully calibrated and ad- 
justed to a standard 
With proper Wheatstone-bridge equip- 
ment, temperatures may measured 
to within a few hundredths of a 
gree Fahrenheit. 


about 
characteristic. 


be 
de- 
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MEN AND METERS 


A general superintendant of a large processing plant becomes 
intimately familiar with the human factors in instrumentation, 
which present problems to instrument designers, process instru- 
ment engineers, instrument foremen, and instrument technicians. 


ANY years ago I considered myself an Instrument 

Engineer. I was, I think, one of the original sub- 

seribers to the magazine Instruments and could 
quote freely from the Bureau of Standards’ Pyrometric 
Practice, which is still a standard reference. However, the 
field of instrumentation has become so complex that I can 
no longer qualify as an expert. Hence I wish only to relate 
some observations regarding human factors affecting and 
affected by instrumentation and Instrument Engineers. 


LABOR REQUIREMENTS OF JNDUSTRY 


One important consideration in the establishment of 
any new undertaking is the availability of manpower re- 
quired to operate the new facility. The greater the labor 
requirement, the more important this factor becomes as 
compared with other considerations. Generally speaking, 
the Southwest is not densely populated and has not had 
large labor surpluses. It would appear, therefore, that 
lack of manpower would have been a decided deterrent to 
the establishment of industry in the Southwest—had not 
instrumentation materially reduced manpower  require- 
ments. Instruments have permitted the development of in- 
dustry in our relatively sparsely populated Southwest. 
That is a great accomplishment. 


HUMAN PROBLEMS 


It is becoming necessary to give more attention to the 
human problems in instrumentation. These problems in- 
clude not only “human engineering’—which has been de- 
fined as “the study of the human factor in machine de- 
sign”—but also the relationship of one human to another. 

The study of “human engineering” was given consider- 
able impetus when it was feund during World War IT that 
many of the weapons, and the instruments supplied to 
control the weapons, could not be operated satisfactorily 
by the personnel available. 

The instrument designer should keep in mind at all times 
that his designs will be installed, maintained, and used by 
humans. There are many factors related to human reac- 
tions which will determine, or strongly influence, the suc- 
cess or failure of a particular design. No doubt most of 
you have had experience with instrument installations which 
did not function properly because the control valve was 
installed in a reversed position in the line, or because of 
some other equally simple mistake in hookup. What may 
seem perfectly obvious to the instrument designer may be 
not at all obvious to the less specialized intelligence of the 
installation crew. 

In regard to maintenance, the Design Engineer must 
keep in mind the limitations of those who are expected to 
maintain the instruments which he designs. Instruments 
have been abandoned because their maintenance, although 
not difficult, required skill and training beyond that required 
for any other instrument in the plant. I do not imply that 
instrument designers should never develop instruments, 
the maintenance of which requires skill and training be- 
yond that currently required. We would not have elec- 
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tronic instruments, or any instruments for that matter, if 
instrument designers had so restricted themselves. But an 
instrument is handicapped if its maintenance requires an 
inordinate amount of skill or training. Such a simple thing 
as the size of the ink reservoir on a recording instrument, 
and the ease of filling may have a strong influence on its 
acceptance, 


PROBLEMS OF THE PROCESS INSTRUMENT ENGINEER 


The Instrument Engineer who is_ responsible 
for fitting the instrumentation to the process has all of 
the problems with respect to human reactions that the 
Design Engineer has and, in addition, the important ques- 
tion of how far the instrumentation should be carried. There 
are certain jobs that can be done better by instruments— 
others had best be left to humans. Generally speaking, the 
purposes of instrumentation are to save manpower, per- 
form functions which cannot be performed by humans, cen- 
tralize control, and provide safeguards. In general, instru- 
ments are a necessity for measurement. Temperature, pres- 
sure, and flow measurements are almost impossible with- 
out instruments. In the realm of control, however, there is 
usually a choice between instruments and humans, and 
the Instrument Engineer has the responsibility of coordin- 
ating and integrating the capabilities and functions of 
men and instruments. Sometimes the decision is wholly 
economic. If the saving in labor is sufficient to justify the 
investment in instruments, instruments are indicated as 
the choice. However, instruments may not be the proper 
choice even though simple economics would so indicate, and 
instruments sometimes should be installed because of certain 
human factors, even though the superficial economics in- 
dicate no savings. 


Process 


One of the simplest control instruments is a pressure 
relief valve, and its selection for the protection of vessels 
can be justified on the basis of simple economics in saving 
labor. It would be possible to install a pressure gage and 
a hand-operated valve with a man stationed there to watch 
the pressure gage and open the valve if the pressure be- 
came too high. Would we make such an installation even 
with zero labor cost? The answer is no—because of the 
human factors involved. No man could sit or stand all day 
watching a pressure gage and maintain his alertness. There- 
fore, where no intelligence is required the instrument is 
more reliable. Another point is that man unconsciously re- 
volts against being made a machine. The average human 
would rebel against such an assignment. 

Sometimes instruments can be justified, even though 
there is no labor saving involved, by making the job less 
tiring and thereby making the operator more alert. On 
the other hand, instrumentation can make the job too 
easy, and as a result the operator becomes careless. The In- 
strument Engineer must predict and evaluate all of the 
human reactions which are involved. 

It is possible to over-centralize instruments. Even with 
extensive instrumentation, there is a minimum below which 
the number of human operators should not be reduced be- 
cause of the problems which cannot be handled by instru- 





ments during startups, shutdowns and emergencies. Apart 
from the cost of installing more instruments than are re- 
quired, isn’t it better to have some of the operators cir- 
culating around the unit taking readings, observing, and 
making adjustments where needed than to have all of them 
grouped around a central control board which, except in 
case of emergencies, does all of the work for them? Which 
operator do you think would be more alert? Which do you 
think would leave the plant at the end of his shift with the 
greater feeling of accomplishment? Which do you think 
would be better prepared to handle emergencies when they 
occur? 

Instruments can handle only a limited number of condi- 
tions, whereas the human can perceive many conditions at 
a glance, and can decide on methods of correction. I re- 
call an incident where a hot spot occurred on a vessel on 
the seventh or eighth floor of a catalytic cracking unit. 
But, because certain functions which could have been instru- 
mented were deliberately left for human control, the op- 
erator was required to visit the upper levels of the unit 
periodically, and during the course of one of his visits 
discovered the hot spot and took corrective steps in time 
to prevent a serious rupture. 

In an address before this group about five years ago, 
Dr. C. M. Blair of Carbon and Carbide Chemicals Corpora- 
tion made the point that “good enough is best,” pointing 
out that it was an economic waste to install instrumenta- 
tion having greater accuracy or sensitivity than was re- 
quired to do the job at hand. I agree with him, but I would 
also say “enough is best.’”’ Put in enough instrumentation 
to do what is required, but remember that human operators 
are also needed. “Enough is best.” 

I want to mention just briefly the tendency of operators 
to rely too much on their instruments. The situation now 
is the reverse of what it was in the early days of instru- 
mentation. At one time, one of the Instrument Engineer’s 
main problems was to “sell” instrumentation to the op- 
erating people. The operators now have been sold so com- 
pletely that they sometimes forget that instruments are 
fallible. The alert Instrument Engineer recognizes this 
and will so engineer his installation that the human op- 
erator will be required to check periodically those locations 
where false readings could create hazardous conditions. 


PROBLEMS OF THE INSTRUMENT FOREMAN 


The Instrument Foreman is concerned with many of 
the problems of human relations and human reactions 
which concern the instrument designer and Process In- 
strument Engineer and, in addition, has the myriad human 
problems associated with being a supervisor of men. There 
are a few fundamentals of good supervision which, if prac- 
ticed consistently, will greatly ease the Instrument Fore- 
man’s task. His success is dependent not as much upon 
his own individual accomplishments as upon the accomplish- 
ments of the entire group which he supervises. His major 
efforts, therefore, should be directed toward building and 
maintaining an effective, smooth running organization. 

The first step is in the selection of competent personnel. 
Even with rigid seniority regulations, it is seldom neces- 
sary to retain an individual who fails to qualify after a 
reasonable period of trial. The next step is to see that the 
personnel are thoroughly trained. In this connection, the 
Industrial Instrument Training Course Outline sponsored 
by the Instrument Society of America should be of as- 
sistance. Throughout the training period the progress of 
the individuals should be carefully checked, and _ those 
found to be unsuited for the work should be disqualified. 
Having selected and trained the personnel, they must be 
given adequate tools with which to work—including shop 
facilities, reference books, test instruments, transporta- 
tion facilities when required, materials, a system of mak- 
ing materials available, provisions for communicating and 
cooperating with related crafts and operating personnel, 
ete. 

Perhaps the most important task of a supervisor is to 
build and maintain the morale of his organization. The 
most basic precept in human relations is the admonition 
in the Sermon on the Mount: “Therefore all things what- 


soever ye would that men should do to you, do ye even so 
to them.” All men must be treated as individuals. A su 
pervisor has the responsibility for the individual welfare 
of each man under his supervision, who looks to the super- 
visor to protect his just interests. Each worker wants to 
know how he is getting along. Don’t hesitate to tell him. 
Point out ways in which he may improve himself and, by 
all means, if he is doing superior work let him know that 
he is. Keep your workers informed about what is going 
on and why, particularly with respect to any changes or 
activities that will affect them individually. 

General J. Lawton Collins, Chief of Staff of the United 
States Army, gives the following advice to his officers to 
help them become better officers: (1) Know your business 
thoroughly, (2) refuse to compromise on quality, (8) ex- 
plain the “why” of things to those under you, (4) divide 
responsibility fully and effectively, and (5) take care of 
your men. 

This advice is just as applicable to a supervisor in in 
dustry as it is to a military officer. 


PROBLEMS OF THE INSTRUMENT TECHNICIAN 


The Instrument Technician, or Instrumentman, also has 
human-relation problems. He should remember that he is 
a part of a service organization intended to assist operat- 
ing personnel. His is an essential function, but he should 
remember that no instrument in itself ever produced a gal- 
lon of gasoline or a pound of chemical. Instruments and 
Instrumentmen are useful only to the extent that they can 
aid operations and operating personnel. This requires an 
understanding of the operations and of the operating prob- 
lems, and a close degree of coordination and cooperation 
between operating and instrument-department personnel. 
The Instrumentman who goes on an operating unit and 
changes or adjusts instruments without consulting operat- 
ing personnel is bound to create friction, and may cause 
serious upsets in the operations. On the other hand, the 
individual who merely repairs a faulty instrument on re- 
quest of operating personnel and makes no effort to under- 
stand the process and adjust the instrument to the proc- 
ess, or to anticipate troubles and correct them before they 
occur, is not performing his full functions. 

While going around the plant one morning, I mistook 
an Instrumentman for one of the operators and asked him 
a number of detailed questions concerning the operations, 
all of which he answered fully and intelligently. I was 
surprised later when I found that he was not an operator 
and made some inquiries about him. The operating per- 
sonnel were enthusiastic in their praise of this man and 
made a strong point of the fact that he had taken the 
trouble to learn the process thoroughly and knew the fune- 
tion of each instrument with relation to the 
that it was possible for him to adjust the instruments to 
function as integral parts of the process and not as indi- 
vidual instruments which might be working against each 
other. He cooperated wholeheartedly with the operators 
and was as much interested in the production from the 
unit as they were. He took pride in the part he had in 
maintaining maximum production. Today that man is a 
supervisor. 

In addition to the human-engineering or human-relations 
problems which you have with the people who install, 
maintain, and use instruments, you also have human rela- 
tions problems with the people for whom you work. It is 
helpful if we know what characteristics are expected of us 
by our superiors. Many could be mentioned, but I believe 
that these are the most important: (1) Knowledge and a 
willingness to continue to learn. (2) Intelligence and judg- 
ment to apply this knowledge. (3) Initiative, industry, and 
tenacity to get the job done. (4) Ability to cooperate with 
others. (5) Complete honesty, morally and intellectually. 

Finally, we all have human relations problems because 
we are citizens of the community, of the state, and of the 
country in which we live. We should try to be good citizens. 
We have a responsibility to use our abilities in civie and 
community affairs so that the principles upon which this 
nation was founded and became great may not be abandoned 
through our apathy. 


yrocess, 8O 
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Control of Chemical Processes 


Matching a proportional controller to a plant requires knowl- 


edge of plant characteristics. Installment 6 of 


this series 


shows how a disturbance is changed in amplitude and phase in by 


passage through a plant, presents an analyzer for obtaining plant 


A. J. YOUNG * 


characteristics, and explains the techniques for matching a 
proportional controller to a plant of known characteristics. 


VI. MATCHING PROPORTIONAL CONTROLLER TO PLANT 


It has now been shown that good control requires (i) a 
high deviation-reduction factor, (ii) a short operating pe- 
riod, and (iii) minimum offset. 

We have seen that each of these factors is dependent on 
the proportional control factor (4) and that to obtain best 
control it is necessary to use the highest value of « which 
is compatible with control-system stability. 

In the following analysis it will be shown how the value 
of « which can be used depends on the plant characteristics, 
and what measures can be taken when the value of yu is 
limited to a magnitude insufficient to give satisfactory con- 
trol in the plant conditions anticipated. 

First it is necessary to examine the effects of attenuation 
and phase lag suffered by a disturbance as it passes through 
a plant which is not under automatic control. 


ATTENUATION AND PHASE CHANGE IN PLANT 


Every plant has time lags which decrease the amplitude 
of a continuously varying disturbance passing through it, 
and which also produce a phase lag in that disturbance. 
Similar conditions apply to each part of the closed-loop con- 
trol system. Capacities and resistances give rise to transfer 
lags. It has also been seen that pure distance-velocity lag 
produces a delay in transmission of a change from one part 
of a plant to another, but does not decrease the magnitude 
of the disturbance. Transfer lags, on the other hand, pro- 
duce both delay and decrease in magnitude of a disturbance 
passing through the plant. 

It is not easy to calculate the lags even in a comparatively 
simple system such as a temperature-detecting element in 
a protective pocket. It is much more difficult to calculate 
the time lags in plant components such as heat exchangers, 
stills, evaporators and so on, even when the plant is new. 
In operating conditions, when the effects of dirt films on 
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Fig. 6-1. Instruments for measuring disturbance at input and output 
of plant. Subsidiary measuring unit gives curve (b) of Fig. 6-2; measur- 
ing element gives curve (a) of Fig. 6-2. 
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the surfaces and other unpredictable factors are important, 
the calculation is virtually impossible. The lag must there- 
fore be determined experimentally, and one method is de- 
scribed, 

The effect of time lags in a plant could be examined by 
recording the magnitude of a disturbance at two points 
simultaneously. For example, in Fig. 6-1 a plant is shown 
provided with a subsidiary detecting element near the regu- 
lating unit and a second element some distance downstream 
of the regulating unit. If a disturbance is imposed on the 
plant by varying the psi. to the regulating unit, the two 
records obtained might give the curves of Fig. 6-2. For ease 
of interpretation a continuous disturbance varying sinoidally 
with time has been taken. The plant, it should be noted, 
is not controlled automatically or manually while the records 
of the disturbance are being taken. 

Comparison of the two records in Fig. 6-2 shows that 
in its passage through the plant the disturbance is de- 
creased in amplitude in the ratio a,/a,. This ratio is the 
“attenuation” (A) suffered by the disturbance due to its 
passage through the capacities and resistances of the plant. 
It is also evident that the outcoming disturbance is about 
180 degrees out of phase with the incoming disturbance; 
that is, it has suffered a phase lag of approximately 180 
degrees. 

If the period of the disturbance is reduced, the attenua- 
tion and the phase lag are both increased, but not in gen- 
eral in the same ratio. 

If the experiment is repeated for disturbances of various 
periods, plots can be made to show the way in which at- 
tenuation and phase lag depend on the period of the dis 
turbance. Examples are shown in Figs. 6-3 and 6-4, which 
can be more conveniently plotted on a single diagram, known 
as the “frequency response” diagram, such as Fig. 6-5. 
Note that the phase lag is plotted on a linear scale whereas 
the period and attenuation are plotted on a log scale. 

The information given about the plant characteristics in 
Fig. 6-5 is essential for logical design of a system to con- 
trol the plant. A method of obtaining the information for 
plotting the frequency-response diagram is therefore de- 
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Fig. 6-2. Curves illustrating attenuation and phase lag in plant. Curve 


(b) is sinoidal disturbance imposed on regulator at input to plant; curve 
(a) is record of detecting element at “end” of plant. 
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Fie. 6-4. Curve of attenuation in 
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Fig. 6-3. Curve of phase lag in 
plant vs. period of oscillation. 


AN ANALYZER For OBTAINING PLANT CHARACTERISTICS 


Assume that the plant is controlled by a pneumatically 
operated valve. All we have to do is to apply a sinoidal vari- 
ation of air pressure to the valve, record this varying pres- 
sure, and record (on the same chart) the resulting varia- 
tion of signal from a detecting element installed at a suit- 
able location in the plant. The plant is not controlled dur- 
ing this experiment. 

A piece of equipment for doing this has been described 
in the literature.* It has provision for varying the period, 
amplitude, and mean value of the sinoidal air pressure ap- 
plied to the regulating unit. It utilizes a linear roll chart 
for convenience in comparing the two curves, which cor- 
respond to curves (a) and (b) in Fig. 6-2. The design of 
this analyzer (Fig. 6-6) is shown in Fig. 6-7. Fig. 6-8 shows 
the arrangement of equipment and plant for carrying out 
an analysis. It is convenient to feed the signal from what- 
ever element is used to a pneumatic proportional controller 
and to apply the air pressure from this controller to the 
analyzer. 

The attenuation and phase lag produced by the plant at 
the periods used in the analysis are easily determined from 
the two records on the analyzer chart, and a frequency-re- 
sponse diagram, such as in Fig. 6-5, can be made from the 
records. 

A. R. Aikman 4 Portable Instrument for Control Analysis 
ment Practice, Vol. 5, page 393, 1951 


J. Halsall A Portable 
Equipment,” Instrument Practice, Vol. 5 


Instrument for Control Analysis the 
page 793, 1951 
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Fig. 6-5. Frequency-response diagram. 


Fig. 6-6. Analyzer for obtaining plant characteristics. 


EXAMINATION OF CONDITIONS FOR Goop CONTROL 


Before use can be made of the data obtained on plant 
characteristics, it is necessary to know how these determine 
the controller characteristics required to give optimum qual- 
ity of control. 

It has already been seen that the proportional control 
factor (x) must be made as large as possible without in- 
troducing instability. Let us now examine the conditions 
which determine this value of «in a proportional-action 
controller. 

Suppose a step disturbance occurs in the supply to a 
plant under proportional control. A narrow proportional 
band will tend to cause oscillations to be set up; as the 
proportional band is narrowed, the oscillations become less 
and less damped, as shown in Fig. 5-3 of the preceding 
chapter. 

Let us follow in theory the same procedure as is normally 
followed in practice in setting up a new proportional con- 
troller on the plant—that is, we shall find the value of u 
which will cause the plant to “hunt” after a sudden dis 
turbance, and then find how much » must be reduced in 
order to give a damped oscillatory curve. 

It may reasonably be asked why we should take the 
trouble to do this when it is a short process to carry out 
by trial and error on the plant. The reason is that it is 
only by a knowledge of the fundamental principles of con- 
trol that results can be predicted, and that a logical ap- 
proach can be made to difficult problems. Perhaps it is even 
more important that an engineer responsible for plant de- 
sign may be persuaded that it is worth while pursuing the 
matter a little further, with the object of designing the 
plant for good control. As more analyses are made of op 
erating plants, more quantitative information will become 
available for the use of plant design engineers who are 
ready to apply it to new plant design. 

In order to study the behavior of the svstem, assume 
that a sudden disturbance in the form of a step increase in 
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Fig. 6-7. Diagram of analyzer. 
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No instrument can be any more accurate than the 
chart on which it records. To insure the accuracy and 
readability of your Bristol instrument recordings, be 
sure you always have an adequate supply of genuine 
Bristol charts on hand. 

We have recently expanded our engineering and 
production facilities for printing recorder charts for 
other instrument companies, Circ ular charts up to 18 
inches in diameter and strip charts up to 29% inches 
wide can now be produced for all types of special 
instruments, research instruments, and computors. 

Spec ial papers, suc h as wax coated, heat sensitive, 
chemically coated, smoke covered, and electrically 
sensitive papers can be handled on our new equip- 
ment. 

Our engineering service has also been expanded 
to help ail instrument builders develop charts best 
suited for their particular needs 

Write for free bulletin describing our complete 
line of charts. The Bristol Company, 113 Bristol 
Road, Waterbury 20, Conn. 
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Ave., Liverpool, 


Meeting at & 
Belpre, Ohio 
E.S.T., 
24th St., Dunbar, W. Va. 


at 6:15 P. M., Meeting 
Airport Terminal 


343 
WE 


Fisher Bldg., 
Tel: 


Rm, 1420, 
Chicago 4, Il 


M., Meeting 
Chicago, Ill 


Dinner at 6:30 P 
Hotel Shoreland, 


China 
g:00 P.M 


8666 Hubble Rd., Cincinnati 24, 
5618. 

Dinner at 6:30 P. 
Engineering Soc. 


M., Meeting 


of Cinn. 


Thompson Products, 2196 
Cleveland, Ohio 
P. MM. 


Dinner at 6:30 


Institute, 505 King 
UN-3191, Ext. 


Battelle 
Ohio Tel: 


Meeting at 8:00 P. M. Battelle 


6:30 P. M., 


Denver 11, 
Univ. 


Kent, Jr., 5030 Umatilla, 
No regularly scheduled meetings 
Science Bldg.—Campus 


Service Corp., 14016 Wood- 


Mich., Tel: TO-88043 
8:00 P. M. 
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Tonawanda Ave., 


NEW YORK 
Robert W. Carter, Sterling-Winthrop Research 
cate Rens selaer, N. Y. Tel. Albany 
5-6251 Ext. 262 
Tuesday, Meeting at 8:00 P. M., 
Co “ole ze, Loudonville, N. Y 
FOX RIVER VALLEY 
John R. Redgrave, 1609 S 
ton, Wis 
First Tuesday, 
HOUSTON 
A. Costa, 6209 Edloe St., 
ton, Texas. 
Last Monday 8 P.M. U. 
KALAMAZOO VALLEY 
Jack M. Fettig, 433 Thomas St., S.E. 
Rapids, Michigan. 
Fourth Wednesday, 
P. M. Meeting at 
KANSAS CITY 
Donald D. Baker, 5823 
Kansas 
First Tuesday, Meeting at 7:30 P. M., U. of 
Kansas City, Science Bldg., Rm. 106. 
L — CHARLES 
. oi a ee Columbia Southern Chemical 
“ec orp., P. O. Box 900, Lake Charles, La. Tel. 


EASTERN 


Siena 


Appleton St., Apple- 
8:00 P.M 
Hous- 


P.O. Box 6614, 


of Houston Library 
Grand 


Dinner at 6:30 
Legion Post. 


8:00 P. M., 
Red Arrow 
Mission, 


Mission Rd., 


Dinner 
State 


Monday, 
McNeese 


First “Wedne sday after last 
and regular meetings at 


LOUISVILLE 


O. Vern Spousta, 2000 S. Brook St., Louisville, 
K 


y. 
First Monday, Meeting at 8:00 P.M., Seagram 


Auditorium. 
MONTREAL 
W. L. Toohey, Dominion Textiles Ltd., 1950 
Sherbrooke St., West, Montreal, Tel. G1 5711 
Last Monday of month, Meeting &:00 P. M. 
MUSCLE SHOALS 
Atherton Hastings, TVA, 
Engineering, Wilson Dam, 
Sheffield 3160, Ext. 6238 
First Thursday, Meeting 8:00 
Chemical Engineering Bldg. 


NEW JERSEY 


Div. of Chemical 
Alabama. Tel: 


P.M., TVA 


1125 Kensington Ave., Plain- 


Sd sl Essex 


Meeting 8:00 P. M., 
House Hotel, ; 


Newark, N. J 


NEW YORK 
R. A. 
et we 
Third Monday, 
P. I 


Hutcheon, 45-65 196th St., Flushing 58, 
BAyside 9-5432 
Dinner at 6:00 P. M., Meeting 
at 7:30 Midston House, 38th St. & 
Madison Ave. 
NIAGARA FRONTIER 
Duran L. Hagler, 214 E. Delavan Ave., 
N. Tel: ELmwood 1258 
Dinner at 6:00 P.M. Meeting 
N.Y.S. Technical Institute 


Buffalo, 


Fourth Monday, 
at &:00 P.M., 
NORTH TEXAS 
R. E. Byers, 6000 Lemmon 
NORTHERN CALIFORNIA 
Robert L. Norman, 351 42 St., 
Calif. Tel: BE 2-0901 
Third Monday, Meeting 8:00 P M. 
NORTHERN INDIANA 
J. B. Beckman, 7145 Wicker Ave., Hammond, 
Ind. Second Tuesday, Meeting at 8:00 P 
Whiting Community Center, Whiting, 


OAK RIDGE 
Thomas M. Gz 
Oak Ridge, Tenn 
First Wednesday Meeting 
OGLETHORPE 
J. R. Upson, 
Georgia 
Second Friday, 8 P. M 
Savannah Electric and 
PADUCAH 
J. B. Russell, 
P. O. Box 748, 
Ext. 403 
Second Tuesday Dinner 
8 P. M 
PANHANDLE 
George W. Leggett 
rillo, Texas 
Third Tuesday, 
Grade School Cafeteria, 
PERMIAN BASIN 
Jack M. Ray, P.O. Box 1386, Odessa, Texas 
Second Tuesday, Dinner at 8 P.M. Tel: 2-2813 
PHILADELPHIA 
A. S. Chatfield, c/o American Meter Company, 
1513 Race St., Philadelphia 2, 
Third Wednesday, Meeting at 8:00 P M., 
vue-Stratford Hotel 
PITTSBURGH 
Dr A. H. Peterson, Mellon 
Fifth Ave., Pittsburgh 13, Pa. MA 1-1100 
Fourth Monday, Dinner at 6:30 P.M., Meet- 
ing at 8:00 P.! Roosevelt Hotel 
PRESQUE ISLE 
Edwin P. Schuwerk, 445% 
Erie, Pa. Tel: 2-2349 
Fourth Tuesday, Meeting 


Ave., Dallas 9. 


Richmond, 


iyle, 117 W. Vanderbilt Drive, 
Tel: 2-1516 

at 7:30 P. M 

213 54th Street, Savannah, 
Reddy Kilowatt Room, 


Power Company. 


Chemicals 
5-6311 


Carbide & Carbon 
Paducah, Ky. Tel: 


at 6:30 P. M. Meeting 


1600 Western Ave., Ama- 


Dinner at 7:30 P.M. Phillips 
Phillips, Texas 


Belle- 


Institute, 4400 


Halley St., L. P., 


at 8:00 P. M. 


Wash 


— HLAND 
J. Ricnland, 


R. Plee, 1309 
Tel: 5-8692 
Second Wednesday, 
ROCHESTER 
R. C. Schwarz, Jr., 
ter 10, New York. Tel: 
Fourth Tuesday, Meeting & P.M 
Sausch & Lomb Physics Lecture 
SABINE-NECHES 
R. A. Block, 2301 
Texas 
Last Tuesday, 
County Courthouse, 


Roberdeau, 


Meeting at 7:50 P. M. 
1201 Granite Bldg., Roches- 
Hamilton 1468 
. O €@ Ri. 
Room 109. 
Avenue “G"’, Nederland, 
30 P. M., 
Texas. 


Meeting at 7: Orange 


Orange, 
30 Talfourd St., Sarnia, Ont., 
EDgewater 225 

P.M., 


Canada 
Third Monday, 8:00 
SAVANNAH RIVER 
F. P. Ledford, Jr., 907 Royalette St. N. 
gusta, S. C., Tel: 5-4626 
Second Wednesday, Dinner at 7: 
Augusta Legion Post. 

SEATTLE 
Frank S. Melder, 2439 76th 
Washington, Second Friday. 
SOUTH TEXAS 
Homer C. Givens, 
Texas. Tel: 202 
Firs t Thursday, Engineers Club 


Au- 
30 P.M. North 


N.E. Bellevue, 


P.O tox 637, Falfurrias, 


4710 Delor St., St. Louis 16, Mo. 
: FL 8516 
First Wednesday After First Monday, 
at 8:00 P. M 
TOLEDO 
Howard R 
Ohio. 
Third Tuesday, 
TORONTO 
John W. Huether, 311 
side, Ontario, Canada. 
Fourth Thursday, Meeting 
TENNESSEE 
James L. Williams, 
port, Tenn. Tel: 
TULLAHOMA 
a Artz, RFD #2, 


Meeting 


Toledo, 


2025 Scottwood Ave., 


8.00 P.M. 


Daily, 
Meeting at 
Sutherland Dr., Lea- 
Tel: HU-7114 
at 8:00 P. M. 
Ave., 


1617 Carolina Kings- 


2079 I 
Tullahoma, Tenn. 
East Ave., Tulsa, 


30 P.M. 


. J. Sesock, vans South 
Okla., Tel: 8-11 
First Monday, Mecting at 7: 
TWIN CITIES 
John L. Schmidt, 
Paul 4, Minn., Tel: 
Fourth Tuesday, Dinner at 6: 
7:30 P 
WASHINGTON 
Edward C. Lloyd, 2105 
Spring, Md. Tel: SH. 
Third Monday, Meeting at 
WAYNE COUNTY 
Clarence Ellison, 2443 
Michigan. Tel: Avenue 
Third Monday, Meeting at 
WICHITA 
J. W. Rieg, c/o Koch Engineering Co., 
821 W. Douglas Ave., Wichita 2. Kansas 
Third Thursday, & P. M. Scientific Bldg. 
WILMINGTON 
W. C. Ruglass, 900 A West &th 
mington, Delaware 
Second Tuesday, 8:00 P. M 


1879 University Ave., St. 
DR 0064 
30 P.M., Meeting 


Spencer Road, Silver 
9340. 
8:00 P. M. 


15th St., 
2-4178 
8:00 P. M. 


Wyandotte, 


Inc., 


Street, Wil- 


Harlan School. 





R. T. Sheen Presents Charters 


ISA Vice President, R. T. Sheen pre- 
sented two charters during May. Fly- 
the country in his private 
Sheen presented charters to 
the Oglethorpe Section, located in Sa- 
vannah, Georgia, and to the Wichita 
Section, of Wichita, Kansas. 


around 
plane, Mr. 


ing 


M. A. Dimmick 

It is with deep regret that the North- 
ern California Section informed the 
National Office of the death of one of 
their members, M. A. Dimmick. Mr. 
Dimmick died of a heart attack on 
February 19, 1953. He served as Sec- 
retary-Treasurer of the Northern Cal- 
ifornia Section from 1949-1950, and he 
was employed at the Mare Island Naval 
Yard, San Francisco. 
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ISA 


NEW S 


Report of Operations Division 
The Finance, 

Meetings and Ex- 

hibits, and Pub- 

lications Commit- 

tees all come un- 

der the supervi- 

sion of Vice Pres- 

ident J. M. Ribble 

of the Operations 

Division. Given 

below is a prog- 

; report by 
J. M. RIBBLE Mr. Ribble on 
these three very important committees 
of the Instrument Society of America. 


ress 


Finance Committee 

This committee under the chairman- 
ship of George R. Feeley has done an 
excellent piece of work, strengthening 
of the Society substantially. 
the Finance Committee 
will be held in the National Office in 
Pittsburgh on May 27 and 28th. The 
budget will be prepared and submitted 
to the Executive Board on June 11 fon 
consideration. The final budget will be 
presented at the National Council meet- 
ing in Chicago during the Eighth Na 
tional Instrument Conference and Ex- 
hibit. 


finances 
A meeting of 


Publications Committee 

Charles W. Covey, Chairman of the 
Publications Committee has done an 
outstanding job to simply the prep- 
aration of technical papers to be 
presented before ISA meetings. Nine 
publication forms have been completed 
to expedite the flow of Technical pa- 
pers and to aid authors in preparing 
their papers for the National Confer- 
ence. “A Guide for the Preparation and 
Presentation of an ISA Paper” informs 
authors of the necessary requirements 
in planning a good paper for presenta- 
tion and standard abbreviations used 
by the Instrument Society of America 

as well as chart and photo measure- 
ments. 

For the first time since the inception 
of ISA, the Proceedings have been pub- 
lished within six months after the Con 
ference. The Proceedings of the Sev- 
enth National Instrument Conference 
and Exhibit, consisting of 366 pages 
are now available to members and non- 
members of ISA. 

Two Recommended Practices, RP1.1 
and RP2.1, have been edited for final 
publication. Final editions will be sent 
to all members in a very short time. 


Meetings and Exhibits Committee 
Through his experienced efforts, Ed. 
Grace has done an excellent job of co- 
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ordinating the functions of the Exhib 
it, Chicago Host Committee and the 
Conference Committee. 

Chairman R. R. Proctor, and his 
Chicago Host Committee made the ar- 
rangements for the successful “kick- 
off” luncheon held in the Conrad Hilton 
Hotel in Chicago, June 11. 

James D. Cunningham, President of 
Republic Flow Meters, Chairman of 
the Sponsoring Committee of the lunch- 
invited outstanding industrialists, 
professional and businessmen in the 
Chicago area to acquaint them with the 
magnitude of the Instrument Exhibit 
and Conference. 


eon 


Richard Rimbach, Exhibits Manager 
reports that the Chicago Exhibit is a 
complete sell-out and over 15,000. per- 
interested in instrumentation will 
attend. 

S. G. Eskin, Chairman of the Tech 
nical Program of the Conference an 
nounces 24 Technical with 
over 100 papers offered in the various 
phases of instrumentation. 


sons 


Sessions 


SECTIONS AND MEMBERSHIP REPORT 


Number of 


MEMBERSHIP RECORD BY SECTIONS AND 
GRADE AS OF MARCH 30, 1953 


Sections FM *AM yy, 7 


Akron 5 1 
Albuquerque , 7 
Aruba 

Atlanta 

Baltimore 

Baton Rouse 
Blue Ridge 
Boston 
California 
Carolina Piedmont 
Central Ilinoi 
Central Indiana 
Central New York 
Central Ohio Valley 
Charleston 
Chicago 

( Lake 

( 
( 
( 


‘incinnati 


‘hina 


leveland 
olumbus 
Cumberland 
Denver 
Detroit 
Eastern New York 
Fox River Valley 
Houston 
Kalamazoo 
Kansas City 
Lake Charle 
Louisville 
Montreal 
Muscle 
New Jersey 
New York 
Niagara 1} 
North Texas 
Northern 
Northern Indiana 
Oak Ridge 
Padueah 

Handle 
Permian Basin 
Philadelphia 
Pittsburgh 


Valley 


Shoal 


rontier 


California 


Presque Isle 
Richland 
Rochester 
Sarnia 
Sabine 


Seattle 


Neches 


Savannah River 
South Texa 
St. Louis 
Pennessee 
Poledo 

Tore 
Tulsa 

Twin City 
Washington 
Wayne ¢ 
Wilmington 


Corporate 


nto 


ounty 


Member 
Member 
At-Large 


Foreign 
Members 
TOTAL MEMBERSHIP 


M Full Member 
SM Student Me 


Mem 





Plense send me 


Name 


Street 


ISA Member - Yes 





1319 ALLEGHENY AVENUE ° 


Payment herewith 


. Society of - 


PITTSBURGH 33, PA. 


copies of the PROCEEDINGS OF THE 
SEVENTH NATIONAL INSTRUMENT CONFERENCE, held at 
Cleveland, Ohio, September 8 to 12, 1952. 


Price $5.00 to ISA members. $10.00 to all others. 


Send bill 
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National Officers Nominated 


The meeting of the Nominating Com- 
mittee on May 4 in Chicago was marked 
by excellence of attendance, excellence 
of attitude of 
of qualified men available for office and 


the members, excellence 


excellence of the candidates finally se- 
lected. 

Aruba is a long, long way from Chi- 
cago, otherwise the committee would 
have had 100 per cent turnout. Every 
member was present except the repre- 
this area——a 
accomplishment  indi- 
the part of 


entative from remote 


really amazing 


cating great interest on 


the members. 

Fairness of attitude, lack of pressure 
(polities) and desire to select the men 
who could best serve ISA were evident 
throughout. Time was taken to thor- 
oughly discuss the qualifications of each 
candidate. It was felt that every person 
who had permitted his name to be pre- 
sented was offering to work and to 
make personal sacrifices for the wel- 
fare of the Society. The 
recognized this, expressed its apprecia- 
tion, and gave full consideration to each 


committee 


candidate. 

The most difficult part of the meeting 
was the need to turn down the majority 
of candidates. Each candidate for presi- 
dent was well known, a credit to ISA, 
and would unquestionably make a good 
officer; only a strong, vital organization 
group. It 
necessary to select but one, and many 
ballots taken the will of 
the majority was evident. 


could present such a was 


were before 

Those chosen by the committee for 

President Hart to submit to the Council 
were: 

President: 

W. A. Wildhack. 

Bill Wildhack 

has served as 

Councillor and 

President of the 

Washington See- 

tion. Nationally, 

he has been Chair- 

man, Committee 

on Committees; 

Chairman, Instru- 

ments for Testing 

Committee; Chairman, Nominating 

Committee; Vice President, 1951; First 

Vice President, 1952; Secretary, 1953. 


W. A. WILDHACK 


Since 1950, Bill has been Chief, Office 
of Basic Instrumentation, National Bu- 
reau of Standards. He has received 
repeated outside recognition, having 
served as Chairman, Gordon Research 
Conference on Instrumentation; Chair- 
man, Committee on Scientific Equip- 
ment, National Research Council, 1947- 
1952, and has been recipient of a silver 
medal from the Royal Swedish Acad- 
emy. 
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Vice President: 
Charles A. Han- 
sen, Jr. 

Charlie Hansen 
is a charter mem- 
ber of the East- 
ern New York 
Section, serving 
as President and 
Chairman of var- 
ious committees. 
He also organized 
the Richland Sec- 
tion of ISA. Currently he is Chairman 
of the National Committee for Instru- 
mentation of Production Processes. 

Charlie graduated from Union Col- 
lege in 1930, taught high school science 
for seven years, joined the General 
Electric Company’s General Engineer- 
ing Laboratory in 1937, went to the 
Hanford plant in 1946 as Assistant 
Superintendent of the Instrument De- 
partment. In 1948 he returned to Sche- 
nectady to join the Knolls Atomic Pow- 
er Laboratory as Instrument Unit 
Supervisor and, in this position, is 
responsible for instrumentation of 
atomic power reactors for submarines 
and power plants. 

Recently he was appointed to 
National Research Council and 
on the Subcommittee for Nuclear Meas- 
urements and Techniques. 


Cc, A. HANSEN, JR. 


the 
serves 


Vice President: 
Axel H. Peterson. 

Axel has been 
active in the 
Pittsburgh Sec- 
tion of ISA and 
is now Secretary 
of that Section. 
In 1951 he con- 
lucted at Houston 
the “Panel Dis- 
cussion of Prob- 
lems of Analysis 
Instrumentation” and in 1952 organized 
the Cleveland “Analytical Instrument 
Clinic.” 

At present he is a member of the 
Education Committee and since 1951 
has been Chairman of the Analysis 
Instrumentation Committee. 

He has a Ph. D. from Indiana Uni- 
versity and heads the Department of 
Instrumentation, Mellon Institute. 

Secretary: Robert T. Sheen. 

Bob Sheen has been active in the Phil- 
adelphia Section and is Vice President 
of the Section. He is Vice President of 
the Society in charge of the General 
Relations Division. 

Bob is a member of American Chemi- 
cal Society; American Institute of 
Chemical Engineers; National Speak- 
ers Panel; Member of Pump Committee; 
American Society for Testing Mate- 
rials; Secretary Committee D-19; Amer- 
ican Water Works Association; Tech- 
nical Association of Pump & Paper 
Industry; National Society of Profes- 
sional Engineers; Manufacturers Golf & 
Country Club; and Aircraft Owners & 
Pilot Association. He is President of 
the Milton Roy Company. 


A. H. PETERSON 


Analytical Clinic 
Plans Completed 


Dr. Axel H. Peterson, Chairman of 
the Analysis Instrumentation Commit- 
tee of the ISA, has announced that 
plans for the Second Analytical In- 
strument Clinic to be held at the Eighth 
National Instrument Conference at Chi- 
cago, Illinois, September 21-25, 1953, 
have now been completed. 

The Clinic, which will consist of a 
lecture and demonstration course on 
complex analytical instruments, will ap- 
peal particularly to technicians, chem- 
physicists, and engineers. Elec- 
tronic, optical, and mechanical design 
features will be covered as well as de- 
tails of application. 

The participating companies and the 
instruments to be demonstrated are: 

Beckman Instruments, Inc.—analyti- 
cal computers. 

Consolidated Engineering Co.—dy- 
namie recording systems—ampli- 
fiers, pickups, and oscillographs. 

Gow-Mac Instrument Company— 
thermal conductivity gas analysis. 

Minneapolis-Honeywell Regulator 
Co.—analytical application of re- 
corders. 

North American Philips Company-— 
X-ray fluoresence spectrograph. 
Process Controls, Div. of Baird As- 
non-dispersion infrared 


ists, 


sociates 
analyzers. 

General Electric Company—radiation 
gaging. 

Perkin-Elmer Corporation—disper- 
sion infrared analyzers for the lab- 
oratory and plant. 

Each company will repeat its three 
hour lecture and demonstration six 
times—morning and afternoon for three 
days. This method of presentation 
proved to be very successful at the 
Cleveland meeting. The program and 
registration forms may be obtained by 
writing to Dr. Axel H. Peterson, Mellon 
Institute, 4400 Fifth Avenue, Pitts- 
burgh 13, Pennsylvania. 





Instrument men living in the 
Milwaukee area are cordially in- 
vited to help organize the Mil- 
waukee Section of the Instrument 
Society of America by contact- 
ing, Norman Janisse, Johnson 
Service Co., 507 E. Michigan St., 
Milwaukee 2, Wisconsin. 

An organization meeting is 
planned for June 25th and the 
ISA Color film “Principles of Au- 
tomatic Control” will be shown. 











Ladies Don’t Stay at Home! 


Don’t plan to stay at home this year 
while hubby attends the Eight National 
Instrument Conference and Exhibit to 
be held in Chicago this September. 

Come to the Show, too, as the Ladies 
Welcoming Committee of Chicago have 
planned a wonderful, exciting program. 





ISA President 
Europe 


To Tour 


Porter Hart, 
President of ISA 
will leave June 
26 on a European 
Tour to extend an 
invitation to Eu- 
ropean instru- 
ment men, tech- 
nical and scientif- 
ic societies to at- 

PORTER HART tend ISA’s First 
International Instrument Congress and 
Exposition to be held in Philadelphia, 
September 13-24, 1954. 

Managing Director of the First In- 
ternational Instrument Congress, 
Richard Rimbach, has made arrange- 
ments for Mr. Hart to speak before 
technical and scientific groups in Eng- 
land, France, Germany, Switzerland 
and Italy on “Instrument Trends in 
the American Process Industries.” 

While in England, Messrs. Hart and 
Rimbach will attend the British Indus- 
tries Exhibit in London. They plan to 
leave New York on June 26th and to 
return July 24. 


Minutes of Nominating 
Committee Meeting 
May 4, 1953 
Morrison Hotel, Chicago, II. 


Members present were R. D. Webb, 
Chairman, A. A. Anderson, Edward C. 
Baran, C. M. Bosworth, William A. 
Crawford, J. H. Cuthbert, George Gard- 
ner, J. W. Graeb, Atherton Hastings, 
R. J. Karr, George Kellner, R. E. 
O’Neill, A. H. Shafer, and Carl Werst- 
ler. James L. Lopez was absent. 

The meeting convened at approxi- 
mately 10:00 A.M. The Chairman, with 
the concurrence of the members, ap- 
pointed George Gardner Secretary for 
the day. 

The Chairman then devoted a period 
to the reading and discussion of perti- 
nent sections from the Nominating 
Committee Organization, Functions and 
Procedures. 

Mr. Shafer read from the by-laws 
the portions which reiated to the nom- 
ination of officers, calling attention to 
the fact that the current by-laws, Art- 
icle X, Section 1 permit the nominating 
committee to select more than one 
candidate for each office. The Nomi- 
nating Committee Organization, Funce- 
tions and Procedures, Section III (1) 
specifically states that one name shall 
be selected. 

After some discussion it was recom- 
mended that study be given to recon- 
ciliation of these two points. 

Mr. Baran moved that, for this meet- 
ing, the committee will select but one 
candidate for each office. Seconded, 
passed unanimously. 

The method of voting during the 
meeting was discussed. It was decided 
to vote by secret ballot. 

The qualifications of the nominees 
for the office of president were dis- 
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were 
Sheen, 


considered 
Lee. Ks T. 


cussed. Individuals 
H. C. Frost, E. S. 
and W. A. Wildhack. 

After extensive balloting it 
moved and seconded that the name of 
W. A. Wildhack be submitted for the 
office of President. Passed unanimous- 
ly. 

Following this, the Chairman allotted 
a period for a thorough discussion of 
the qualifications for Vice President. 
Individuals considered were Chester S. 
Beard, Douglas M. Considine, J. L. 
Cottrell, George R. Frederich, H. B. 
Freeman, Charles A. Hansen, Mifflin S. 
Jacobs, Delmas C. Little, and Axel H. 
Peterson. 

Meeting recessed at 12:45 P.M. and 
resumed at 2:15 P.M. 

After extensive balloting on all can- 
didates it was moved and_ seconded 
that the names of C. A. Hansen and 
A. H. Peterson be submitted for the 
offices of Vice Presidents. Passed unan- 
imously. 

Following this, attention was devoted 
to the qualifications of the candidates 
for Secretary. Individuals considered 
were Mifflin S. and Robert T. 
Sheen. 

After balloting it was moved and 
seconded that the name of R. T. Sheen 
be submitted for the office of Secretary. 
Passed unanimously. 

The Chairman then invited discussion 
of nominating committee procedure. In 
general, this discussion was informal. 
The following are some of the points 
covered: 

On the qualification form, the opin- 
ion was expressed that the form 
should be so arranged that differ- 
entiation could readily be made 
between a candidate’s activity on 
a local committee and that on a 
national committee. 
The suggestion was made that it 
would be advisable to have a photo- 
graph of the candidate, suitable 
for reproduction, submitted with 
the form. There was general agree- 
ment that this would be desirable. 
There was some discussion as to 
the advisability of having the 
chairman follow up on each quali- 
fication form, establishing the facts 
listed on the form and obtaining 
other relevant information. 
The Chairman asked if the com- 
mittee thought it preferable to 
have the candidates’ signature ap- 
pear on the form. The general 
opinion was that it was preferable. 
Mr. Crawford questioned the ad- 
visability of having the qualifica- 
tion form submitted through a 
member of the nominating commit- 
tee in all cases. Shafer agreed. No 
decision. Baran suggested study of 
complete revision of form, allowing 
more room for candidates qualifica- 
tions and subordinating prominence 
given to material not concerning 
candidates. 

The suggestion was made that can- 

didates’ telephone number be in- 

cluded. 

Crawford raised point as to ad- 


was 


Jacobs 


visability of discussion of location 

of Nominating Committee meeting 

immediately after personnel of 
each new Nominating Committee 
has been selected during the week 
of the Annual Conference. It was 
agreed that it would be advisable 
that the problem of meeting loca- 
tion be discussed at the time the 
new Nominating Committee was 
appointed. 

This concluded the discussion of com- 

mittee procedure. 

Mr. Shafer presented a motion that 
the thanks of the committee members 
be extended to Chairman Webb for the 
very fine manner in which he conducted 
the meeting. Seconded by everybody. 
Passed unanimously. 

Mr. Shafer made a motion to adjourn. 
Seconded and passed. Meeting ad- 
journed at 4:05 P.M. 

George Gardner 
Secretary for May 4 Meeting 





ISA 
EMPLOYMENT SERVICE 
Forward your letter to INSTRUMENT 
SOCIETY OF AMERICA 
1319 Allegheny Ave., 
Pittsburgh 33, Pa. 











CHIEF DEVELOPMENT ENGINEER. Assume 
responsibility for extensive development pro- 
gram on pneumatic and hydraulic automatic 
control equipment including supervision of test 
laboratory. Creative and supervisory ability 
essential. Well paying, long range position 
with nationally known, medium sized concern. 
Location: Southwest. Box 810. 


AIRCRAFT INSTRUMENT ENGINEER. Ex- 
cellent position for engineering graduate with 
several years’ experience in aircraft instrument 
design, production, or repair. This is a new 
position in a progressive, independent, research 
organization. Location: Columbus, Ohio. Box 
811. 


INSTRUMENT MECHANICS. Experienced in 
electronic and pneumatic control instruments 
as used in oil refinery or chemical plant. 40 
hour week. Liberal benefit plans and good 
working conditions. Location: St. Louis area. 
Box 812. 


JUNIOR ENGINEER. Assistant to Instrument 
Engineer in medium size food plant. Recent 
graduate interested in power and process con- 
trol work. Experience not essential. Location: 
St. Louis industrial area. Box 813. 


INSTRUMENT ENGINEER. Large pulp and 
newsprint mill now under construction. Engi- 
neering degree from college or university. 
Previous experience in paper industry instru- 
mentation required; also, supervision of Instru- 
ment Repairmen. Location: Calhoun, Tennes- 
see. Box 814. 


ELECTRICAL AND INSTRUMENT ENGI- 
NEER. Responsible for the maintenance and 
installation of electrical equipment and instru- 
ments in a complete refinery of an independent 
oil company located in the southwest. Must 
have a degree in electrical engineering and at 
least 5 years experience in a refinery. Will 
assist Chief Engineer in developing specifica- 
tions for electrical equipment and instruments. 
Will supervise the installation and maintenance 
of same. Salary open, subject to experience and 
qualifications. Location; Tulsa, Oklahoma. Box 
815. 


ENGINEER—INSTRUMENT. Experienced in 
design of panel instruments for airborne mili- 
tary use. Must be familiar with design criteria 
of all spring-return type instruments including 
D’Arsonval, ratiometer, drag-cup, and long- 
scale movements. Proven cleverness of design 
accepted in liew of long experience in field. 
Location: Long Island, New York. Box 816. 
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Dynamic 


Behavior of Pneumatic Devices: 


by L. A. GOULD** and P. E. SMITH, JR.** 


Abstract, The study of dynamic behavior 
of a pneumatic controller is accomplished 
from the point of view of the controller's 
frequency response. The frequency response 
function (transfer function) is derived for 
i controller with an assumed ideal nozzle- 
flapper and relay to indicate the form of 
the ideal response of the controller, The 
nozzle-flapper and relay are then analysed 
as approximately linear devices to indicate 
the factors which limit the ideal controller 
response, The non-ideal response of a pro- 
portional controller is then derived, Ex- 
perimental verification of the theoretical 
inalysis follow 


\ ANY common pneumatic controllers 
4 are characterized by the schematic 
diagram shown in Fig. 1. 


The summing lever in Fig. 2 has a vari- Types of Controller Actions 
able pivot point where the flapper is 
attached (2zj). The equation which repre- 


sents this lever system is (for small 


motions): 
iP ls. , 
[ ~ ae Xft 
44+ht i 


1) and /, +1, 


There are four basic types of controller 
actions: 


(a) Proportional 
(b) Proportional plus Reset 


A (ce) Proportional plus Derivative 
l then ‘ 
(d) Proportional plus Reset plus 
Derivative 


In each case, the controller action is solely 
dependent upon the form of the pneumatic 
or X ; X Ny ‘ feedback network. It is important to note, 
however, that the nature of the proportion- 
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In Fig. 1. 
X,,) =set point motion 

pen motion 

Xx» — NX, (error) 

feedback motion 

flapper motion 

nozzle back pressure 

pilot relay output pressure (to 

diaphragm valve or similar load) 
If the operation of the proportioning 

linkages of several different types of con- 

trollers is examined, it is generally found 

that the linkage action can be represented 

by an equivalent lever as shown in Fig. 2. 
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** Massachusetts Institute of Technology, Dept. of 
Elec. Engr., Boston, Mass 


*See discussion on terminology in the appendix. 
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| Network 














Fig. 1 


Schematic diagram of a pneumatic contreller 


Combining Equation 3 with Equation 4 
for the differential linkage 
X. = Xep — Xp, (4) 
the linkage system in the controller can be 
represented by the functional block dia- 
gram (signal flow diagram) of Fig. 3. The 
relationship between A, and the propor- 
tional band dial setting can be found by 
considering the physical construction of the 
actual controller being analyzed. 


ing linkage is such that a change in pro- 
portional band dial setting will alter the 
controller action. This is intuitively evident 
from Fig. 4. The adjustment of the pro- 
portional dial corresponds to adjusting A). 
This sensitivity is inside the feedback loop 
shown, and any change of A, will therefore 
alter the response of the closed loop (and, 
consequently, the controller action.) 






































Fig. 3 Linkage system block diagram. 


In the idealized case, assume that the (a) Proportional Action 
response times of the nozzle flapper and 
pilot relay are negligible compared to the 
periods of the signals driving the controller. 
Under these conditions, the nozzle-flapper 
and relay may be represented as ideal 
amplifiers with no dynamic lag. 


The schematic diagram for the type of 
proportional controller considered in this 
discussion is shown in Fig. 5. 


For this proportional controller the feed- 
back network is the proportional bellows 

If kny=P,/N;7 = static sensitivity of the which converts the output pressure to the 
nozzle-flapper* and k», = Po/P, =statiesen- feedback motion. The feedback function is 
sitivity of the pilot relay the block diagram merely the static sensitivity of the pro- 
of the entire controller is as shown in Fig. 4. portional bellows. 


tPresented at the Instrument Society of America Seventh National Instrument Conference at Cleveland, Ohio, September 8-12, 1952. 
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If Kp=Xp/Po 
the proportional bellows and kn; = Po/ Xf 
static sensitivity of nozzle-flapper and 


static sensitivity of 


pilot relay combination, the block diagram 
of the proportional controller is as shown 
in Fig. 6. 

By reducing the diagram of Fig. 6, the 
response of the controller to a change in Y, 
is found to be: 


- k, kay (5) 
; fl O< Ki<1 


Ae 1 + kK, Ky knr ’ 


Fig. 4 Controller block diagram. 


dial setting and A, for the controller under 
consideration is shown in Fig. 8. 

It is seen from Fig. 7 that increasing the 
proportional band dial setting (increasing 
K,—-see Fig. 8) decreases the static sen- 
sitivity of the controller (Po/N-). How- 
the 


setting also affects the high frequency re- 


ever, inereasing proportional band 


sponse of the controller as will be pointed 


out later. 


The mechanical arrangement in the con- 
troller is such that the motion which is fed 
back to the proportioning linkage is pro- 


portional to the difference, P?) — Px; that is, 


In Equation ¢, Ay, = static sensitivity of 


proportional bellows*, (same as in Fig. 6.) 
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Fig 5 


Schematic diagram of a proportional controller 
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In order to illustrate the variation of 
P./X- with changes in K,, values for Ay, 


and kn have been assumed to be: 


Kp =6 & 10° inch/psi 
knp =1.25 & 104 psi ‘inch 


Fig. 7 is a plot of P./X- vs proportional 
band dial setting for these assumed values. 


The*relation between proportional band 
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Proportional controller block diagram 


(b) Proportional plus Reset Action 


The schematic fer the controller being 
considered is shown in Fig. 9. 


For this type of controller the feedback 
network is arranged as shown in Fig. 10. 


In Fig. 10, Rr=resistance of adjustable 


restriction 
Cr =capacitance of reset 
volume 


PR = pressure in reset volume 


The transfer function relating I’) — ’r to 


Po: is given by 
rs 
Irs +1 


Po(s) — Pr(s) 
Po(s) 


where Tr= Rr 


The block diagram of the proportional 
plus reset controller is as shown in Fig. 11. 


By reducing the diagram of Fig. 11, the 
response of the controller to a change in X, 


is given by Equation 8: 


P,(s) 


(1-K,) ker! 
Va) E> Ki) be 


DART Rs +1 
where 4 p= 1+ Aikneke 


feedback net 


proportional 


*Note. The static sensitivity of the 
works in the proportional plus reset, 
plus derivative, and three-action controllers ia 80 


o make Kf 


in literal form to the definition 


ntrollers equivalent 
of Afb for the pro- 


defined as t in these cc 


portional controller (Figure 6 
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k = 125 x 104 
Kp, = 0.006 


20 50 100 
Proportional Band Settings in percent 











yonse of proportional controllerfor different proportional band settings 





10 20 50 
Proportional Band Setting in percent 











Fig. 8 Calibration of proportional band dial 
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Fig. 9 Schematic diagram of proportional plus reset controller. 
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Fig. 10 Feedback network for proportional plus reset controller 

























































































Fig. 11) Block diagram of proportional plus reset controller 





A - Proportioning 
bellows 


B — Derivative 
bellows 


C — Relay 
D — Restriction 


E — Variable 
derivative 
resistance 


Out put, Po 


Loading spring 


















































3 Schematic diagram of proportional plus derivative controller 
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Fig. 14 


For a given setting of reset time constant 
(Tr), the response of the proportional plus 
reset controller (Equation 8) is a function 
of proportional band dial setting. In order 
to illustrate the effect of proportional band 
dial adjustment, the transfer function 

Po (jw) 
i. (jw) 
controller is plotted in Fig. 12 for different 
settings of proportional band (for assumed 
values of kn,=1.25 104 and Ky= 
6 X 10-%). 

It is interesting to note that the magni- 
tude of the proportional plus reset response 
for frequencies w> 1/7 Rr is identical to the 


of the proportional plus reset 


response of the proportional controller for 
the same proportional band setting (see 
Figs. 7 and 12). This means that the 
effective controller sensitivity (in the fre- 
quency region where stability is to be con- 
sidered) of the proportional plus reset con- 
troller is the same as that of the propor- 
tional controller for the same proportional 
dial setting. 
(c) Proportional plus Derivative Action 
The schematic diagram for the controller 
under consideration is given in Fig. 13. 


The feedback network arrangement is 
similar to that shown in Fig. 10. The differ- 


Block diagram 


ence in action is due to the mechanical 
arrangement. The motion fed back to the 
proportioning linkage is proportional to 
the quantity, 

ApPot+ AdPa (9) 

Ap+Ad 
NX fh 
Ad 


Pa 
At 


Kr (10) 


where Ai =area of derivative bellows 
A, =area of proportional bellows 
Pa =pressure in derivative volume 
At = Ap+ Ad 
Kr 
bination (same as in Fig. 6). The transfer 


static sensitivity of bellows com- 


2 : Apn , Ad ; 
function relating Pot , Pal to Po is 
At At 


given by: 


(11) 


Raa 

resistance of derivative 
restriction 

capacitance of derivative 
volume 
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Fig. 16 
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Schematic diagram of three-action controller 


of proportional plus derivative controller 


Thus the block diagram of the propor- 
tional plus derivative controller is as shown 
in Fig. 14. 

By reducing the diagram of Fig. 14, the 
response of the controller to a change in V, 
is found to be: 

(12) 

Po(s) (1—K,) kar Tas + 
X,(s) 1+Ki kne Ke [, Ta 


1+ Ki knr Ky 
1 + (Ky Kner Kyp)/b 


For a given setting of derivative time 


where: rd 


constant (77), the response of the pro- 
portional plus derivative controller (Equa- 
tion 72) is a function of proportional band. 
To the effect 
band adjustment, the 


illustrate of proportional 


transfer function 


Po (yw) . ; 
[ \ ( ) of the proportional plus deriva- 
Ae (Jw 


15 for 


band 


1.25 » 


tive controller is plotted in Fig. 
different 
setting (for assumed values of kn, 
104 ky =6 & 10-*). It should be 


noted that, for the controller tested, b= 5. 


values of proportional 


and 


The zero frequency sensitivity of the pro- 
portional plus derivative controller is the 
same as that of the proportional controller 
(compare Equations 5 and 72). 


(d) Proportional plus Reset plus 
Derivative Action (3 Action) 

The schematic diagram for one type of 
three action controller is shown in Fig. 16. 

The feedback network for this type of 
controller is shown in Fig. 17. 

The mechanical arrangement is such 
that the motion fed back to the proportion- 
ing linkage is proportional to the quantity, 

Ap ty 
© Po 4 Pa — Pr; 
ir ir 
A fh 
Ap FT] 
‘Po Pa-— Pr 
AR 1K 
where Ay =area of derivative bellows 
Ap 
AR 
Kfi 


area of proportional bellows 
area of reset bellows 
static sensitivity of the bellows 
combination (same as in 
Fig. 6). 
and A)+Ada= Ar 
To be 


continued 
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Lectrodryer* 


feeds the nerve center 


ORY AIR only! 


Type BY-5 Lectrodryer provides contin- 
vous flow of dried air to panels in control 
room, protecting vital control instruments 
and lines against moisture. —> 


2300 instruments .. . 900 controllers and valves 
depend on DRY air to put this giant through its 
paces automatically. If unwanted moisture were 
to creep into instrument air at the nerve center, 
the refinery could be thrown haywire! An instru- 
ment line freeze-up, rust, scale or sludge clogging 
tiny ports could cause a long shutdown. 

For 24 hours a day a Lectrodryer feeds the nerve 
center a constant stream of air dried to a dewpoint 
of -50° F. Moisture doesn’t have a chance! 


Lectrodryers catch the moisture which separa- 


LECTRODRYERS DRY 


Ss 
WITH ACTIVATED ALUMINA 


Automatically controlled McMurrey Re- 
finery near Tyler, Texas. One operator 
in the control room can control and watch 
over its entire operation. 





tors and filters let by. Throughout the chemical 
and petroleum industries they dry air, gases and 
organic liquids . . . automatically, economically, 
continuously. For extreme dryness there are 
Lectrodryers drying down to 3 to 4 parts per 
million or less. 

Whatever the drying need, there’s probably a 
Lectrodryer already built to handle it. Our engi- 
neers will help you lay out your system and select 
proper equipment. Write: Pittsburgh Lectrodryer 


Corporation, 330 32nd Street, Pittsburgh 30, Pa. 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
In France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 
In Belgium: S. A. Belge Stein et Koubaix, 320 Rue du Moulin, Bressoux-Liege. 
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Practical Considerations in 


SELECTION OF CONTROL VALVES 


Practical considerations in selection of a control 


valve include body design and construction, mate- 
rials of construction, stuffing-box factors, choice 


of inner valve, and choice of valve operator. 


NSTRUMENT and contro! engineers 
often discuss control valves in 
terms of “valve characteristics,” 

and give little thought to more mundane 
considerations that are really more im- 
portant to the practical instrument man 
who must keep a plant operating from 
day to day. It is generally conceded that 
a percentage-type characteristic is pre- 
ferred on applications where the pres- 
sure drop available at the valve de- 
creases rapidly with increase in flow, 
and where widely varying flow rates are 
likely to be encountered, but that a par- 
abolic or linear characteristic might the- 








Fig. 1. Double-ported semi-balanced globe con- 
trol-valve body. 


oretically be more suitable if there is a 
substantially constant pressure-drop 
across the valve. The fact that both 
types of characteristics are being used 
successfully on most applications in- 
volving control of pressure, liquid lev- 
els, temperature, and flow, is prima- 
facie evidence that the characteristic 
is not the most important factor in con- 
trol-valve selection. 

The subject of valve sizing has re- 
ceived considerable attention lately, 
and its importance should not be mini- 
mized. Control valves that are too small 
must be replaced; control valves that 
are too large have high initial and 
maintenance costs. Incorrect sizing is 
often caused by erroneous calculations 








POooOrESS> 








mone 


Fig. 2. Spring-loaded 


box. 


Teflon-packed stuffing 


By GLENN F. 
Fisher Governor Co. 





BROCK ETT 


of pressure conditions and flow. re- 
quirements; and also by inaccurate and 
slip-shod sizing by manufacturers. 

All recognized valve-sizing methods 
are based on coefficients determined by 
test. The C, method used by most manu- 
facturers gives accurate results in de- 
termining liquid capacities. However, 
when the liquid .low coefficient is used 
in conventional gas or steam formulae, 
the results are 15 percent in error at 
critical pressure drop. The empirical 
formulae for determining gas and steam 
capacities, developed from test by the 
Fisher Governor Company and_ pub- 
lished in the form of alignment charts, 
have a maximum error of 5 percent. 
They are based on coefficients deter- 
mined by actual air flow tests, rather 
than hydraulic flow. 

From the standpoint of the mainte- 
nance man, proper materials, quality 
workmanship, and good mechanical de 
sign are factors that should be given 
prime consideration in control-valve 
specifications. A valve that is gener- 
ously designed and precisely machined 
from good materials usually can be ex 
pected to give trouble-free service as 
well as good control. 


VALVE Bopy 


The valve body assembly is essentially 
a pressure-tight fitting that may be 


July Meetirg: Thursday, the 
16th, Rio Hondo Country Club, 
Downey, Calif. 

Feature: “Cylinder Operation 
of Automatic Control Valves” by 
Alexander Toben, Mgr. Air Hy- 
draulics Div., Ledeen Mfg. Co. 
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screwed, welded, or flanged into a fluid 
flow line. A movable plunger or baffle 
in the fitting is positioned by an exter 
nal operator, through a sliding stem on 
shaft, to the net flow 
Double-ported, semi-balanced 
type valve with sliding 
(Fig. 1) most widely 
process, gas, power indus 


rotary control 


area. 
orl 


vlob« bodies 


used 
and 


lems are 
in the 
trie 

In the double-ported design, the top 
port is usually equal in diameter to the 
nominal pipe size of the body and is 
1/16 to % inch larger than the bottom 
port. In a 2-inch valve, the top port 
would be 2 inches in diameter, and the 
bottom port 1% inch. This permits easy 
assembly. The principal advantages of 
the doubl porte d hody construction les 
n the fact that it requires a minimum 
of power from the operator to position 
the inner valve. The unbalanced force 
at point of closure is equal to the prod 
uct of the difference in port areas times 
the pressure drop. 

A double-ported valve should not be 
expected to shut off tight. Owing to 
differences in coefficient of thermal ex 
pansion between the inner valve and 
body materials, and because of pressure 
and bolting stresses, a certain amount 
of leakage should be anticipated. Most 
manufacturers guarantee a new double 
ported valve to than % of 
1 percent of its maximum capacity, but 
if at least 1 percent leakage cannot be 
tolerated, a double-ported metal-seated 
should not be specified. 
and bottom-guided valves (Fig. 
condi 


leak less 


valve 

Top 
1) are recommended if service 
tions are The guide bushings 
should be at least as long as their 
internal diameter; the larger the diam 
eter, the better. The finish on the guid 
ing surfaces should have a roughness 
value of less than 20 micro inches RMS, 
the between 


severe, 


and diametral clearances 


t 
BODY TEMPERATURE -725"'. 








TEMPERATURES IW } 
DEGREES FAHRENHEIT 


Fitna 


| 
kJ 


Cooling fin bonnet for high 
temperatures. 


Fig. 3. 
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Direct-acting diaphragm motor 
operator. 


Fig. 4. 


the guide and bushing should be be- 
tween 0.004 and 0.015 inch, depending 
on the size and operating temperatures 
of the valve. Good concentricity and 
alignment are essential. 

Skirt-guided V-port inner valves are 
cheaper than top- and bottom-guided 
ones, and are adequate for low-pressure- 
drop service. 

Control-valve body-wall section should 
be at least equal to the values prescribed 
for flanged fittings, in ASA BI6E 1939, 
and some manufacturers add ' inch or 
more for corrosion allowance. Design 
should be that wall 
section are not abrupt, or porous cast 


such changes in 


ings will result. 

Body construction of Fig. 1 is called 
reversible because the head or bonnet 
and blind flange are interchangeable. 
They may be assembled with the stem 
projecting from either end, and inner 
valve either “push down to open” or 
“push down to close.” The bonnet and 
blind flange joint is not specifically 
defined by any code, but bolting and 
flange thickness should be adequate to 
stand hydrostatic tests per ASA BI6E- 
1939, Supplement No. 1, without exces- 
sive stress. Gaskets should be retained 
on both internal and external diameter. 
Stud bolts are generally used in the 
bonnet and blind of valves with nominal 
pressure rating of 600 psi. and less. 
For high pressure ratings, bolt studs 
with nuts on both ends are generally 
used 

Valve-body materials must be strong 
enough to withstand operating and test 
temperatures and pressures, and must 
resist corrosion from the flowing fluid. 
A large majority of contro! valve body 
heads and blinds are made from high- 
tensile cast iron or cast carbon steel. 
The use of cast iron is limited by ASA 
code rulings to 250 psi. at 410 deg. F., 
and 400 psi. at 100 deg. F. Cast carbon 
steel, ASTM A216-47T, Grades WCA 
and WCB, is used for all higher pres- 
sures to 6,000 psi. and for temperatures 
to 750 deg. F. Generally a molybdenum- 
bearing alloy such as ASTM A217-49T, 


Single-ported globe control-valve 
body assembly. 


Grade WC1 or C5, is used for tempera- 
tures above 750 deg. F., and sometimes 
above 600 deg. F. Molybdenum gives the 
steel creep-resistance at high tempera- 
tures. 

Body assemblies made from ASTM 
A296-49T, Grade CF8 or CF8M 
stainless steel, Hastelloy!, Durimet? 20, 
various bronzes, and other alloys, are 
obtainable for handling corrosive fluids. 

The inner valve, rings, valve 
stem, guide bushings, and stuffing-box 
parts often are referred to as “valve 
trim.” AISI Type 304 or 316, or ASTM 
A296-49T, Grade CF8 and CF8M, which 
are the casting equivalents, are the most 
common materials for valve trim, with 
the exception of the guide bushings. The 
guide bushing should be made of ma- 
terial of a different hardness than the 
valve guides, or the two will gall and 
stick together. AISI Type 316 stainless 
steel, hardened to 38 to 42 Rockwell C, 
is widely used as guide bushing ma- 
terial, and is satisfactory on non-cor- 
rosive applications. AISI Type 322 is 
an age-hardening nickel-bearing stain- 
less steel that is superior to Type 416 
for guide bushings because of better 
corrosion resistance, 

Hard surfacing materials, such as 
Stellite’, Colmonoy‘, or Stoody®, applied 
with an acetylene torch to valve seats 
and guides, are economical for high tem- 
peratures and pressure drops. These 
cobalt-base alloys are corrosion and 
erosion resistant, and are anti-galling 
at high temperatures. Small inner 
valves are often precision cast of the 
solid metal. 

Stainless-steel trim with hardened 
chrome plating has been used exten- 
sively in recent years, with good results 
for resistance to erosion. Chromium 


cast 


seat 





Trade mark of the Haynes Stellite Co., Kokomo, 
Ind 

"Trade 
‘Trade 
Ind 

‘Trade mark of the 
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Wall Colmonoy Corp., 


of the Stoody Co., Whittier, Calif. 








Fig. 6. Single-ported globe body used in the 
chemical industry. 


plating is cheaper than hard facing, and 
is particularly applicable to large size 
plug valves. 

Malcomizing®, which is a 
surface-hardening process for stainless 
also has proven successful on 
some high-pressure-drop applications, 
although it has not been used widely. 

Other corrosion-resistant material 
such as Hastelloy, Monel, nickel, Inco- 
nel, Durimet 20 and bronze are used for 
valve trim in chemical service. Except 
resistance, bronze is not 


patented 


steel, 


for corrosion 
recommended for valve trim unless serv- 
ice conditions are extremely mild; be- 
cause of its extra life, it is 
almost always economical to buy stain- 
rather than bronze. 


service 


less steel 

Bonnet and blind flange bolting ma- 
terial for all steel control valves should 
be high-tensile molybdenum-bearing al- 
loy. A desirable specification for studs 
is ASTM A193-49T, Class B7; for nuts, 
ASTM A194-48, Class 2H or 4. Heavy 
pattern nuts should always be used. 
Carbon-steel cap screws are generally 
acceptable for bolting heads and blinds 
on cast-iron bodies. 


STUFFING Box 


The control-valve stuffing box de- 
serves considerable attention in speci- 
fications. For many years, molded 
graphited asbestos packing with a lubri- 
cant was universally used as a packing 
material, and is still widely used. A 
packing depth equal to six times the 
stem diameter is considered good prac 
tice. Many types of lubricants are used, 
although Silicones‘ probably the 
most popular. This type of stuffing box 
requires frequent attention, and offers 
considerable frictional resistance to 
stem movement. 


are 


Packing rings formed under pressure 
from shredded Teflon’, and Teflon im- 





°Trade mark of the Chapman Valve Co., Indian 
Orchard, Mass. 
Trade mark of 
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Fig. 7. Schematic of valve positioner. 
pregnated asbestos, with or without 
lubricant, is being used successfully. 

Teflon has been applied widely as a 
stuffing-box packing for control valves 
in the form of chevron or V-rings (Fig. 
2). Fig. 2 shows a spring-loaded con- 
struction that requires no adjustment, 
and is generally supplied without a 
lubricator. As Teflon is impervious to 
all chemicals except molten sodium, and 
withstands temperatures from plus 500 
to minus 200 deg. F., it is practically a 
universal packing. However, as it sub 
limates and disappears as a gas at 
about 650 deg. F., it should be used with 
caution at high temperatures. 

Teflon V-ring packing 
exceptionally good finish on the valve 
stem and inside the stuffing box. For 
best results the stem finish should be 
under 10 micro RMS. 

Cooling fins generally are supplied to 
protect stuffing-box packing if operat- 
ing temperatures are in excess of 450 
deg. F. However, it should be remem- 
bered that fins are only effective in 
cooling to the saturation temperature 
of the fluid at the operating pressure. 
Consequently, even though a_ cooling 
fin is provided, Teflon packing should 
not be used on steam at pressures above 


requires an 


inches 


TYPE 3400 
VALVE POSITIONER 


Fig. 8. Schematic 
of springless 
motor, 


RESULTS IN 
OF THE VALVE STEM 


650 psia., and should be used with cau 
tion on Dowtherm, if at all. The effec 
tiveness of the cooling fin on supe) 
heated steam is illustrated in Fig. 3. 

For extremely low temperatures, a 
plain extension head often is used. This 
acts in reverse of the cooling fin be 
cause it absorption rathe) 
than dissipation of heat. It also serves 
to make the stuffing box accessible out 
side the pipe-line insulation. It is often 
traced with steam and may be 
almost any length desired, 


promotes 


coils 


DIAPHRAGM OPERATOR 


The operator used most commonly 
on control valves consists of a flexible 
diaphragm opposed by a spring (Fig. 
1). The yoke, or main frame that con 
nects the diaphragm casing assembly to 
the body, should allow sufficient room 
for servicing the stuffing box and op 
erating the adjusting screw, and should 
enclose the spring. It may be made of 
either iron or steel, but iron has 
definite advantages. If the yoke is fab 
ricated from steel pipe or tubing, there 
is not. sufficient service the 
stuffing box, and if made from a steel 
casting, it is expensive. Also, a 
broken cast-iron yoke is easily de 
tected and must be replaced 
ately, whereas a bent steel yoke may 
escape detection and be a source of op 


cast 


room to 
too 


immedi 


erating trouble, 

The spring determines the pressure 
range of an operator. The compression 
rate tolerance on commercial springs is 
plus or minus 10 percent, but it is pos 
them at extra cost with a 
tolerance of plus o1 percent, 
The spring end should be carefully 
closed and ground square, or excessive 
friction from side thrust will result. A 
large part of the hysteresis in the dia 
phragm operator may thus be attributa 


sible to get 
minus 5 


ble to the spring. 

The diaphragm ca 
should be as large in 
economically feasible. Other things be 
ing equal, the larger the effective area 
of the diaphragm, and the longer the 
stable will be 


ing assembly 


diameter as is 


valve stroke, the more 


the control. 
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The effective area of the diaphragm 
changes as it is stroked, being maximum 
at the start and minimum at the end. 
Properly molded diaphragms have less 
change in effective area than flat sheet, 
but are more expensive and not readily 
obtainable in emergencies. 


Control-valve diaphragm material is 
usually 1/16-inch Neoprene with one 
ply of cotton or Nylon fabric. Nylon is 
stronger, but its use usually is not justi- 
fied for operating pressure ranges of 3 
to 15 psi. Cast iron and stamped steel 
are about equally effective as material 
for diaphragm casings, but steel is 
probably somewhat cheaper. Steel cas- 
ings should be carefully finished to pro- 
tect them from corrosion. If it is de- 
sirable that increasing air pressure 
move the valve stem upward, the so- 
called “reverse acting” operator is spe- 
cified. Most reverse-acting operators 
have a stuffing box or seal of some kind 
at the diaphragm rod. 

SINGLE-SEATED VALVES 

Single-seated valves (Fig. 5) are 
used where the leakage in a double- 
ported valve cannot be tolerated. With 
metal seats they can be ground in to 
shut off drop tight, and can be expected 
to leak but little for long periods of 
service. Where service conditions per- 
mit, they can be furnished with compo- 
sition seats that will not leak at all. 


Single-ported valves have an unbal- 
ance force at point of closure equal to 
the port area times the pressure differ- 
ential. This limits their use to pressure 
drops that can be handled by available 
operators. They should be specified 
wherever the pressure drop is low 
enough that the cost of the operator 
will not be excessive. Capacity of a 
single-seated body usually is between 
70 and 90 percent of that of an equiva- 
lent-size double-ported body. 

A type of single-seated body that is 
becoming increasingly popular in the 
smaller sizes (because of its lower cost 
and the ease with which the seat ring 
can be replaced) is shown in Fig. 6. It 
is particularly suitable for casting in 
alloys. 

A single-seated body always should 
be installed in the flow line so that flow 
tends to open the inner valve; other- 
wise slamming and chattering will re- 
sult as the valve approaches its seat. 

COMPOSITION DISK VALVES 

Where absolutely tight shut-off is re- 
quired in either single- or double-ported 
disk or “O”-ring 
seat are The inner 
valve in this construction must be as- 
sembled through a flanged opening in 
the side of the body, and is fully bal- 
anced because both ports are the same 


valves, composition 


valves supplied. 


size. This type of valve is not suitable 
for high pressure-drops, nor can it be 
used on temperatures above about 150 
deg. the “O” ring or disk is 
made of Neoprene or Buna N., 


because 
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VALVE POSITIONERS 


A valve positioner is essentially a 
relay inserted in the instrument air line 
between the instrument and the con- 
trol-valve diaphragm. It uses a separate 
air supply power and is reset by 
the movement of the stem. Its 
purpose is to assure exact positioning 
of the valve in accordance with instru- 
ment air send-out, and to eliminate the 
effect of operator hysteresis, stuffing- 
box friction, and inner-valve unbalance. 


fo. 


Vaive 


There are two basie designs of posi- 
tioners in common use, ordinarily re- 
ferred to as the force-balance and mo- 
tion-balance types. An example of the 














Fig. 9. Double-diaphragm springless motor on 
double-ported valve. 


force-balance type of positioner is il- 
lustrated in Fig. 7. Note that this type 
of instrument balances the force from 
the instrument air pressure, acting on 
the bellows, against a spring that is 
loaded through a system of levers by 
movement of the valve stem. 

The motion-balance type of instru- 
ment is operated by a flapper on an air 
nozzle, which actuates a relay. Instru- 
ment air in a bellows moves the flapper 
to change the nozzle pressure; valve 
stem motion through a linkage system 
resets it. The force-balance positioner is 
more popular because of its simplicity 
and rugged appearance. It is also more 
stable than the motion-balance type. 

Positioners generally are specified on 
valves with large inner-valve unbal- 
ance, and on applications with consid- 


erable process lag, such as temperature 
or pH control. They are useful also 
when it is desirable to have a different 
pressure range on the diaphragm than 
is transmitted by the instrument, such 
as on a split-range control where one 
instrument is operating two valves. 

There are probably more valve posi- 
tioners sold than are needed in most 
process plants. It isn’t unusual to see 
a valve equipped with a positioner that 
has been by-passed and is not being 
used, and probably many more valves 
would operate just as well if the posi- 
tioners were by-passed. This is espe- 
cially true since the advent of Teflon- 
packed stuffing boxes, which has taken 
a good bit of the friction out of control- 
valve operation. 


SPRINGLESS MOTORS 


Springless motors are a fairly recent 
development in control-valve operators 
and are becoming popular. They utilize 
air on both sides of the diaphragm 
instead of air on one side and a spring 
on the other. They are generally used on 
single-seated valves with high pressure- 
drops, or on large valves requiring con- 
siderable power to operate. 

One type of springless 
loaded with a constant air-pressure on 
one side of the diaphragm, and a vari- 
able pressure on the other. Another 
type is loaded with pressure varying 
inversely on both sides. Both types are 
operated by valve positioners, and usu- 
ally at a higher pressure range than 3 
to 15 psi.; 0 to 30 psi. is common and 
0 to 50 psi. has been used. It is prac- 
tical to use higher pressure ranges on 
this type of operator because a large 
and expensive spring is not required. 

A typical springless motor with in- 
versely varying air pressure on both 
sides of the diaphragm is shown in 
Fig. 8. The positioner feeds one side 
of the diaphragm directly, and also 
loads a reversing relay which feeds 
air to the other side in inverse ratio 
to its loading pressure, Thus, as the 
pressure increases 1 psi. on one side, 
it decreases 1 psi. on the other. With 
this type of operator, full supply pres- 
sure is available on either side of the 
diaphragm, with zero on the other, at 
any time in the valve stroke. 

The double-diaphragm assembly, 
shown in Fig. 9, is used to give stabil- 
ity on large double-ported valves where 
there is likely to be a reversal of stem 
forces as the valve travels. It is prob- 
ably not necessary on single-seated 
bodies when the inner valve unbalance 
force is always in one direction. 


motor is 


The springless motor is more stable 
than the conventional spring and dia- 


phragm type because the effective 
spriag rate of the high-pressure air on 
the diaphragm is higher than that of a 
3-to-15-psi. range spring. 

A springless motor is basically no 
more expensive than the conventional 
spring and diaphragm operator with a 
positioner, and it has many times the 
power. It will probably be used on more 
and more applications in the future. 
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“EXTRAS” ARE STANDARD 


WITH BOWSER 


Bowser test chambers have the engineered "extras as standard 
equipment. Bowser engineers have designed their units with your 
needs in mind. 


Consider, for example, lights in the Bowser high altitude chamber 
shown above. They are swivel type for convenient operation .. . 
vapor proof and recessed in stainless steel to permit full utilization 
of test area. 


Performance characteristics of this Bowser chamber include: 
Temperature range from —100°F to 185°F. 
Altitude simulation up to 85,000 feet. 
Evacuation rate of 5000 F.P.M. 


With outside dimensions of 13' 2" wide x 
11’ 2" high x 16° 6" long, this standard 
model chamber has an interior working 
area of 10' x 10' x 8° high. Door is 5’ wide 
x 8 high, its window 30" x 30", and wall 
window 36" x 36". 


Whatever your needs in environmental test 
chamber equipment . . . high altitude, hu- 
midity, sand and dust, explosion, non- 
magnetic, etc. . . . check with Bowser, the 
pioneer. 


) ROWSER TECHNICAL REFRIGERATION 
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CALORIMETER 
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INSTALLATION 


The Cutler-Hammer recording calor- 
imeter is highly sensitive. Therefore, 
when it is subjected to vibration, 
drafts, any large variation in temper- 
ature, or contaminated atmosphere, se- 
rious errors in heating value determi- 
nations and difficulties in maintenance 
will undoubtedly occur. 

If the calorimeter is subjected to ex- 
treme vibration, there will be difficulty 
in keeping the burner flame burning. 
Vibration often may be compensated 
for by placing the tank unit and re- 
corder unit on an insulating base. 

The recording calorimeter never 
should be installed at a location where 
the atmospheric air will contain any 
increments of combustible gases. Ob- 
viously a mixture of air and combus- 
tible gases entering the combustion-air 
meter will result in an average recorded 
Btu much higher than that of the gas 
under test. There is no available data 
concerning the maximum percentage 
of combustible gas allowable in the 
combustion air without apparent error 
in the determination, but this percent- 
age is extremely small. A combustion- 
air hood can be procured, which covers 
the combustion air meter and is piped to 
a source of pure air not too distant 
from the calorimeter. However, unless 
the intake of this vent is properly con- 
structed and installed, varying pres- 
sures of combustion-air at the meter, 
due to drafts, may be encountered, 
which will result in slight inaccuracies. 
The effect of noticeable quantities of 
dust in the air on the life of moving 
parts of the mechanism is obvious. 

The Cutler-Hammer recording calor- 
imeter is designed to operate at maxi- 
mum efficiency at room temperature of 
from 60 to 90 deg. F. A principal aid to 
accuracy in test results is the mainte- 
nance of constant temperature over a 
considerable period of time. The ideal 
location would be an air-conditioned 
room where the temperature variant is 
not over 4 deg. F., and where a con- 
stant supply of pure filtered air is 
available. 

It is absolutely necessary that both 
the tank unit and recorder unit be ac- 
curately leveled, and that the original 
level position be maintained. As the 
calorimeter tank unit weighs nearly 
900 pounds and the recorder unit ap- 
proximately 175 pounds, care should 
be taken against the possibility of the 
floor sagging under this weight, there- 
by altering the position of the instru- 
ment and destroying the calibration 
settings. 


After the electrical circuits have been 
installed, the Tank Unit is filled with 
distilled water as near as possible to 
the level of the three water level 
gauges, and the reserve tank filled to a 
level about an inch below the drain 
pipe of the overflow weir. If tap water 





of exceptional purity is obtainable, it 
may be used, but from a standpoint of 
maintenance and long life, distilled 
water is far superior to tap water of 
even the highest quality. 

The piping used should be as small 
in diameter as will insure delivery of 
an ample quantity of gas. If the test 
gas contains no hydrogen sulphide, %- 
inch copper tubing makes excellent 
piping because it may be run to the 
tank unit with but one connecting joint. 
If the test gas contains hydrogen sul- 
phide, %-inch iron pipe may be used 
in conjunction with a purifier designed 
to purify the gas at a rate of not Jess 
than four cubic feet an hour. 


INITIAL CALIBRATION 
Strict adherence to calibration tech- 
nique results in an initial accuracy 
greatly exceeding the accuracy guaran- 
teed by the manufacturer. 


Air-Gas Ratio 


This is the first check made in the 
series of calibration checks preliminary 
to putting the calorimeter into oper- 
ation. The object of this test is to es- 
tablish the fixed predetermined vol- 
ume relation between the metered gas 
sample and the heat-absorbing air. It 
is performed by use of special air-gas 
ratio test gears, furnished by the manu- 
facturer, and a _ delicately balanced 
water-sealed prover bell with a cali- 
brated index reading in terms of move- 
ment of the prover bell for each 1 per- 
cent capacity on the air meter per revo- 
lution. The gas meter is so connected 
that it pumps air from the prover bell 
while the heat-absorbing air meter 
pumps air into the bell. If the air-gas 
ratio is correct, no rise or fall of the 
prover bell is indicated by the scale 
index. 


Hydrogen Check 

The over-all accuracy of the record- 
ing calorimeter can be checked effec- 
tively by burning a pure gas such as 
hydrogen and comparing it with the 
theoretical reading. 

Hydrogen differs from most commer- 
cial gases in both combustion character- 
istic and specific gravity. Therefore, a 
heating value of 319.6 Btu is recognized 
for test hydrogen on standard scale 
instruments. 

For practical reasons it is desirable 
to use gas meter test gears which give 
a reading higher on the scale than that 
used for commercial gases. A set of 
hydrogen test gears is therefore fur- 
nished with each instrument. 

The hydrogen can be made by using 
“Hydrone,” an alloy obtainable from 
Cutler-Hammer, or a hydrogen gener- 
ator (Fig. 4) may be constructed. It is 
advisable to bubble the hydrogen gen- 
erated through a 1.0-percent sulphuric- 
acid solution by means of a wash bottle 
inserted in the feeder line between the 
generator and the calorimeter tank 
unit. The hydrogen pressure must be 
constantly maintained at 1.0-inch water 
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'! column at the calorimeter inlet orifice 
° . throughout the test. 

What is your Delay or Regulating Problem? i ake dansiidinc. aucbanieal ‘tab 
7 ance, and cold balance of the instru- 
ment are checked, the hydrogen test 
@ For the most effective solution use the should be reproduceable to 0.3 percent 


of full-scale reading. 


6 
$4 SIMPLEST, MOST COMPACT Calibration Check Using 
Reference Sample 


MOST ECONOMICAL Where it is possible to obtain a refer- 
HERMETICALLY SEALED ence gas of known purity and with a 
heating value close to or within the 
daily operational range of the calor- 
imeter, an additional check may be 
made to give added assurance of over- 
all accuracy. The writer has had con- 
siderable experience using methane 
gas with a purity of 99.8 percent. It is 
stored in a high-pressure cylinder of 


THERMOSTATIC the type used for oxygen, at a pres- 
sure of 1500 psi. Numerous analyses 
have established the Btu of this refer- 

999.7 5 y : 


ence sample at (saturated) or, 
i : for practical calibration purposes, 1000 

Provide delays ranging from 2 to 120 seconds. Ren (enturated). 

@ Actuated by a heater, they operate on A.C., D.C., or ie one 
Pulsating Current. lta 
Hermetically sealed. Not affected by altitude, moisture, 
or other climate changes. 

Circuits: SPST only—normally 
open or normally closed. 



































Amperite Thermostatic Delay Relays 
are compensated for ambient tem- 
perature changes from -55° to 

AMPERITE +70°C. Heaters consume approxi- 

DELAY | mately 2 W. and may be operated 
continuously. The units are most ~ 
compact, rugged, explosion-proof, Wry 
long-lived, and—very inexpensive! MINIATURE 


TYPES: Standard Radio Octal, and 9-Pin Miniature. 
PROBLEM? Send for Bulletin No. TR-81 


Fig. 5. Arrangement for comparison tests be- 
tween water-flow and recording calorimeters. 


One advantage of using this refer- 

ence sample is that, when testing a cal- 

e Amperite Regulators are designed to keep orimeter which normally operates on a 
the current in a circuit automatically regulated gas of from 900 to 1200 Btu, the cali- 
at a definite value (for example 0.5 amp) bration check may be made without 

. : the necessity of changing gears or ori- 
For currents of 60 ma. to 5 amps. Operates fices. The sample is fed directly into 
on A.C., D.C., or Pulsating Current. the instrument and under ordinary con- 
Hermetically sealed, light, compact, and ditions a reading is obtained within an 


most inexpensive. hour. 
The heating value of the reference 


sample gas must be established beyond 
question. This can be accomplished by 
an accurate standardization of a par- 
ticular cylinder of this gas by means of 
‘ — analysis and repeated water-flow cal- 
‘WITH AMPERITE . boy orimeter tests or by checking with a 
—" % recording calorimeter which has_re- 

2% ; cently been standardized using hydro- 

4 T6et gen generated from “Hydrone.” 
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for obtaining automatic regulation of current or voltage. Her- When conducting calibration checks 
metically sealed, they are not affected by changes in alti- by ; naa : ealori , 

: ° fo : 'y means of the water-flow calorimeter 
tude, ambient temperature (-55° to +90°C), or humidity. the test sample should be drawn from 


Rugged; no moving parts; changed as easily as io t ; : 
99 gP 3 easly as « sadie tube the same container or test holder as 


Write for 4-page Technical Bulletin No. AB-51 the gas being tested by the recording 

A calorimeter. This will eliminate dif- 
ferences in results between the two in- 

MPERITE CO., Inc. 561 Broadway, New York 12,N.Y. struments caused by different time lags 

or possible changes in the heating value 
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an experienced operator using an au- 
thoritive procedure suci as those given 
by the A.S.T.M. Designation D-900-48 
or “Fuel Gas Calorimetry, Water-Flow 
Method,” Proceedings of the Pacific 
Coast Gas Association, 1941. The com- 
parison values obtained by the water- 
flow calorimeter should be evaluated 
upon results of a series of tests rather 
than upon the results obtained by one 
or two tests. Fig. 5 shows a convenient 
arrangement for comparison tests be- 
tween the water-flow calorimeter and 
recording calorimeter. Not shown is 
the common sample container for both 
instruments, which is located behind 
the water-flow calorimeter panel. 


Fig. 6. Control manifold for measuring seven 
gas streams. 


MAINTENANCE AND OPERATION 


A system has been developed using 
only two simple forms, on which are 
reported the results of a daily inspec- 
tion, a weekly inspection and calibra- 
tion, and a six-month thorough inspec- 
tion. The daily routine requires no 
more than thirty minutes per calor- 
imeter. The weekly inspection and cali- 
bration is the most important oper- 
ation and is the most carefully re- 
corded; it requires about 2% hours 
per instrument. In the six-month in- 
spection, the tank water is drained and 
bearings, shafts, etc. are inspected. 

The time-consuming air-gas_ ratio 
and hydrogen checks are performed 
only when shown necessary by refer- 
ence-sample check indications—seldom 
more than twice a year. 


AUXILIARY EQUIPMENT 


Control Manifold 

Where it is necessary to check the 
Btu of various gas streams, the flexi- 
bility of the recording calorimeter may 
be increased by the use of a control 
manifold (Fig. 6). The manifold facil- 
itates changing from one gas stream to 
another, and also constitutes a visual 
indication of which particular gas is 
on test. 
Calorimeter Carrier 

As the moving and placing into posi- 
tion of the 900-lb. calorimeter tank unit 
is extremely difficult, a combination lift 
and carrier (Fig. 1) has been designed 
that has a lifting screw mechanism and 
casters. This permits precise placing 
of the unit with minimum effort. 
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Elasticity Measurements 


Accurate Low Frequency 
Measurements 3. STRAIGHTFORWARD COUNTING at rates to 


Tachometry 100,000 cps with absolute accuracy. 


Frequency Characteristic 


9 
Measurements fealu 03 


DIRECT-READING decimal presentation 
of information reduces operator 
fatigue, minimizes error. No interpo- 
lation required 


Frequency Ratio Measurements 
Secondary Frequency Standard 
Telemetering 

—and many more. Our 
engineering staff will gladly 


assi dapting th . 

Ssist in adapting this PRINTED READOUT available for perma- 

versatile instrument to nently recording data on standard 
your special needs. adding machine tape. 


AUTOMATIC OPERATIONAL CHECK can be 
made in two seconds. 





BRIEF SPECIFICATIONS 


Frequency Time Interval Period 
Counting Measurement Measurement 


@ Range: 20 cps to 100 kc 40 us to 100,000 sec 0 cps to 10 ke 


+ 1 count (1 sec.) ? 
+ .0001% (10 sec.) + 10 us 10 us 


® input Sensitivity: 0.2 to 20 v. RMS 








@ Accuracy: 





1 v. peak with 1 v 
per ws rise time 


© bate Yin }; 0001, .001, .01, 100, 10, 1 kc, 
Gate Tens (er free.) 1, 1 and 10 sec 100; 10; 1 cps 


@ Crystal Stability: 1 part in 10° (temp. controlled) 
@ Power Requirements: 117 v., + 10%, 50-60 cycles, 200 watts 


@ Accessory Socket External reset; + 100 v., 5 ma; + 290 v., 25 ma; 
Connections: 6.3 v. a.c., 2 amps; ground 


@ Display Time: Continuously variable from .5 to 5 seconds 
@ Dimensions, Weight: 2034” wide x 12” high x 15” deep; 84 Ibs 
@ Price: $980.00, f.o.b. Richmond, Calif. 


0.2 v. peak, d c 





1 or 10 cycles 
of input signal 




















* For complete data, please request Bulletin 606 
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YOUR POTENTIOMETRIC IN 
WANA 
A HEART 
rr) 


QO matter how perfect otherwise, 
the human organism isn’t much good 
without a dependable heart. The same 
is true of your automatic temperature 


and pif control instruments. 


The “heart” of most such instruments 
for the past quarter century has been 
the Eplab Standard Cell. It is a “vard- 
stick” for translation of voltage to tem- 
perature or pH. The first) American 
commercial cell of its type, constantly 
improved by research, it is “as standard 


as sterling”. 


Get ACCURATE temperature or pH 
control with potentiometers and make 


sure the standard cells are EPLAB. 


The Eppley Laboratory, Inc. 2 Sheffield Ave., Newport, R. 


EPLAB Standard CELLS 


FOR POTENTIOMETRIC INSTRUMENTS 
740 Standard as Sterting™ 








} 
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GRAPHIC PANEL 


continued from page 871 


units. These alarm units provide a visual indication of ab- 
normal conditions by means of alarm lights, which may be 
placed appropriately in the flow diagram, or by audible 
alarm if desired. 

The recent advances in pneumatic controller designs have 
been paralleled in the electrical types. All of the basic modes 
of control are available in the new improved designs em- 
ploying the latest developments in electronic circuits. For 
example, vane-type controllers are available which provide 
extremely close switching action. One instrument manufac- 
turer is now marketing a line of electrical instruments which 
essentially duplicate all the functions of pneumatic instru- 
ments. Electrical instruments reduce transmission lags to 
an insignificant value, and the influence of these instruments 
on graphic panels and on instrumentation in general is 
certain to be of considerable importance 

Since their introduction to the process industries, graphic 
panels have survived many variations and phases. One of 
the still unsettled arguments concerns the amount of detail 
which should be shown on the controi panel. Fig. 4 is a panel 
on which much detail has been added. Fig. 5 is a conven- 
tional panel on an identical unit. In my opinion the latter is 
by far the better design for this application. 


ADVANTAGES OF GRAPHIC PANELS 


The advantages of the graphic panel are (1) the op- 
erator can see at a glance all the important process vari- 
ables and their relationship to each other, (2) he can, with- 
out leaving the control room, make control changes and 
immediately observe the effect on other variables, (3) he 
can frequently spot incipient troubles and make correc- 
tions before they develop into shut-downs, (4) the remote- 
set controllers, supervised from the graphic panel, pro- 
vide improved flow control, (5) process superintendents and 
other supervisory personnel can easily follow the graphic 
flow sheet and know whether the unit is operating normally, 
(6) control rooms may be made smaller and less expensive, 
(7) the instruments are readily interchangeable, thus re- 
ducing both field repairs and out-of-service time, and (8) 
prefabricated boards are easier and more economical to 
install. 


DISADVANTAGES OF GRAPHIC PANELS 


(1) The casual observer, impressed by the attractive ap- 
pearance of the panel, is inclined to consider it the final 
answer to all control problems. This frequently leads to its 
being installed in places where it is neither economical nor 
desirable. For example, a vacuum distillation process is 
simple, products have high flash points, all control lines 
are short, and no pneumatic transmission lags are in- 
volved. A graphic panel would be neither economical nor 
desirable, yet many are installed on just such applications. 

(2) Designers become fascinated with the appearance 
of the panel, and sacrifice function for form. A good de- 
sign considers both the front and rear of the panel board. 

(3) Failure to consider the rear of the panel while de- 
signing the flow picture usually leads to a veritable rat’s 
nest of piping and wiring that is difficult to install and 
service. 

(4) Operators tend to confuse the panel with the proc- 
ess. They develop a tendency to stay in the control room 
and lose contact with the equipment. 

(5) Union labor frequently refuses to install prefabri- 
cated panels. 

To conclude, the graphic panel is here to stay. Like other 
developments in the instrument field, it offers many advan- 
tages—when installed with reason and proper justification. 

The disadvantages are not as much in the graphic panel 
as in the tendency toward overdoing it. 
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INFRARED ANALYZER 


continued from page 873 


formed by this instrument monitors the normal-butane pro- 
duction from this system, which indicates the averaged iso- 
butane content of the kettle product. These are good ex- 
amples of the material-balance type of plant analyses. An- 
alyzers are used also as guides for operator control, with 
the time lag taken into account. 

For automatic-control use, sampling of the material on a 
plate in the column is preferred. From the nature of the 
concentration gradients of the various components through- 
out the column, it is possible to find regions of rapid con- 
centration change of key components in the presence of only 
small concentrations of light and heavy components; these 
are the best places for sampling for automatic-control pur- 
poses. In general, these sensitive sample locations occur 
about midway between the bottom of the column and the 
feed entry, and midway between the feed entry and the top 
of the column. Therefore, we have automatic control ana- 
lyzers taking samples from the 5th, 10th, 16th, 24th, or 68th 
plate of columns separating a wide variety of components. 


AUTOMATIC CONTROL 


As most contro] systems use air-operated control valves, 
the potentiometer recorder is equipped with an air control 
system utilizing proportional band and reset features. The 
controlled air output from the recorder-controller then is 
used to position a motor valve on a stream which has a di- 
rect influence on the separation being made. As the largest 
streams in a fractioning system are the reboiling steam, 
reflux, and feed flows, it has been our experience that it is 
advisable to use the analyzer te control the rate of flow of 
overhead product, kettle product, or possibly feed. With 
other flows controlled by rate-of-flow or liquid-level instru- 
ments, the system becomes in effect a material-balance type 
of control with the analyzer determining the percentage of 
the feed taken off as one product so that a specific compo- 
sition is maintained at the analyzer’s sample point. By dif- 
ference, then, the other product is taken off under liquid 
level control. As reboiling steam and reflux are directly 
related, one is put on rate-of-flow control and the other 
on liquid-level control. It is particularly important to adjust 
these two instruments so that smooth operation is obtained 
because the quantities of materials handled are large; thus, 
under near-maximum load conditions, moderate changes in 
rates could cause column flooding. A pneumatic-set rate-of- 
flow control may be used with the liquid-level control over- 
riding it to prevent large sudden changes in rate. Using a 
pneumatic-set rate-of-flow control on the stream which the 
analyzer is to control results in a stable system and provides 
protection against analyzer or sample-system failure. 

One typical system used in Phillips’ plants uses rate-of- 
flow control of feed and steam, accumulator liquid-level con- 
trol of reflux, reboiler liquid-level control of kettle product, 
and analyzer control of overhead product. Here, pneumatic- 
set rate-of-flow control is used on either or both reflux and 
overhead product with liquid level and analyzer overrides, 
respectively. A second system differs from the first only in 
that the reflux is on rate-of-flow control and the steam is 
on accumulator liquid-level control. Other composition an 
alyzers may be used in these control systems. For example, 
the second system is in use on five fractionators with differ- 
ential refractometers setting the overhead-product rate-of- 
flow control; the results are excellent. Again, somewhat off 
the subject of butane splitters but still on fractionator con 
trol, Phillips’ experience in control of furfural extractive 
distillation columns has shown that analyzer override con- 
trol is desirable and gratifying economically. In these appli 
cations, analyzer control of lean solvent feed or reboile: 
steam actuates the material-balance type of control system 


SAMPLE PREPARATION 


The sample to be analyzed usually is taken from a vessel 
or line as a liquid or as a vapor at its dew point, and there- 
fore requires vaporization and pressure reduction. Vapor- 
izer-regulators have been constructed and are used on near 





Meriam Manometers in an instrumentation room at Perfect Circle Corporation, 
Hagerstown, Indiana, one of the world's foremost makers of piston rings. 


Perfect Measurement at 
CIRCLE 


PERFECT 


“# 


MERIAM sanoilivans 


e At Perfect Circle Corporation, Meriam 
Manometers measure various pressures and 
pressure differentials — functions of air flow, 
fuel flow, oil flow, crank case pressure, exhaust 
back pressure, water flow, and similar variables 
encountered in internal combustion engines 
while testing piston rings. 

Meriam Manometers are specified in nine 
engine test cells at Perfect Circle Corporation 
because they can be applied to very low pres- 
sure differentials and because of their inherent 
accuracy, sensitivity and independence of 
mechanical failure. 


If your instrumentation problems are 
complicated by varying ranges of pressure 
differentials, possibly the answers are Meriam 
Instruments. They are primary standards for 
indicating measurements of pressures or flows 
of liquids or gases. 
We shall gladly share our more than 40 years 
of experience. Request Bulletin C-12. 
THE MERIAM INSTRUMENT CoO. 
10958 Madison Avenue ° Cleveland 2, Ohio 


WESTERN DIVISION: 4760 E. OLYMPIC BIVD., LOS ANGELES 22, CALIF. 
IN CANADA: PEACOCK BRCS., LTD., MONTREAL 


MERIAM ; 


Tn leumen ls 


TABI ISHED 1911 


MANOMETERS, | METERS AND GAUGES FOR THE ACCURATE MEASUREMENT 
OF PRESSURES, VACUUMS AND FLOWS OF LIQUIDS AND GASES 
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Why take a chance on 


PARTS FAILURE? 


Like the proverbial chain that’s only as 
strong as its weakest link, so a delicate in- 
strument can be only as accurate as each 
of its component parts. So why risk your 
original investment in a highly sensitive 
Bristol instrument by buying a doubtful 
replacement part? 

All Bristol parts are designed, engi- 
neered, and inspected to fit a specific 
instrument, to perform with complete ac- 
curacy even under rugged service con- 
ditions. 

You wanted the best—and you got it, 
when you bought Bristol. So don't take 
chances when it comes to replacement 
parts. Only genuine Bristol parts are made 
to original Bristol blueprints — naturally 
they'll fit better and perform better - 
longer. Write to The Bristol Company, 
113 Bristol Road, Waterbury 20, Conn. 


BRISTOL ~~srssssr 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
99 oF quiry 


THE DEPENDABLE GUIDEPOST 
OF INDUSTRY 
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RETICLE PATTERNS OF ALL TYPES 
FOR OPTICAL INSTRUMENTS 


Any design can be precisely produced in 
small or large quantities 





Glass reticles for all types of telescopes, range 
finders, bombsights, comparators, toolmakers’ 
microscopes and other optical measuring instru- 
ments can now be economically produced to close 
tolerances in any design. 

Photograph and etch methods, microscopic 
ruling by circular or linear dividing engines, and 
pantograph, as well as appropriate combinations 
of all these methods, are available at Gurley to 
broaden the range of your reticle pattern designs 
and for the manufacture of small precision scales, 
dials and similar products. 

These highly developed reticle-producing facili- 
ties of this century-old scientific instrument maker 
are now offered on a contract-manufacturing basis. 

May we quote on your requirements? 


W. & L. E. GURLEY, 544 FULTON STREET, TROY, N. Y. 


GURLEY = 


Optical Reticles, Engineering & Surveying Instruments, Hydraulic 
Engineering Instruments, Standard Precision Weights & Measures, 
Poper & Textile Testing Instruments, Meteorological Instruments. 


e 100 « juiry ca 
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ly all installations so that the heat of vaporization is sup- 
plied by steam at the point of pressure reduction. As small 
amounts of pipe scale and dirt are found in the cleanest 
streams, filters are used to prevent clogging of pressure- 
reducing valves. Water and heavy liquid hydrocarbons often 
are present in the sample streams; these are removed or 
brought to constant trace amounts by means of sample- 
washing and scrubbing equipment. 

To keep a relatively constant flow-rate of sample to the 
instrument, a differential-pressure type of flow controller 
is used with a rotameter flow indicator. A constant sample 
flow-rate also insures a constant analyzer cell pressure 
and temperature. To select and direct the various gas 
streams required for multistream analysis and automatic 
standardization of the infrared analyzer, solenoid or cyclic 
valves are used in conjunction with a timing circuit within 
the analyzer. Portions of the sample system and the switch- 
ing valves are built into the analyzer itself so that the 
proper components are included in the analyzer installation 
and are accessible for maintenance. Installation of the sole- 
noid valves and the related electronics within an explosion- 
proof housing keeps the installation neat and safe. 

The problems which must be solved in sample preparation 
are as varied as the installations of these instruments. The 
handling of corrosive as well as non-corrosive liquids and 
gases to obtain a representative sample stream taxes the 
ingenuity. 


PRESENTATION OF ANALYSIS 


Sample-stream composition generally is recorded on a 
circular or strip-chart potentiometer-recorder located in the 
process control house. As most infrared-analyzer calibra- 
tions are far from straight lines, it is necessary to use 
either (1) a special chart and scale that is made to con- 
form to the calibration curve, or (2) electronic circuits to 
linearize the record, or (3) calibration curves or tables. 
The latter is frequently done. If the instrument is used for 
automatic control, it is less important to have the analysis 
read directly because the object is steady operation at one 
preset level with only infrequent changes. If, however, the 
data is used for material-balance evaluation and product 
monitoring, it is important to have the calibration readily 
available or, better yet, to have a direct-reading recorder. 





CHEMICAL PROCESSES 


continued fram page 779 


supply is applied to the plant while it is under automatic 
control. Also assume that, following this disturbance, the 
control system goes into continuous oscillation and “hunts” 
steadily. This could not occur in the absence of the con- 
troller. If oscillations are set up in controlled condition, 
they must be caused and maintained by the controller. 

If a detecting element is used both at the input and at 
the output of the process (as in Fig. 6-1), two curves will 
be produced, as in Fig. 6-2. However, it will now be found 
that the two curves are exactly 180 degrees out of phase, 
whereas the curves from the uncontrolled plant of Fig. 6-2 
are not necessarily 180 degrees out of phase. The curves 
in Fig. 6-2 represent the effect of applying a continuous 
sinoidal disturbance to the plant (via the regulating unit) 
from an outside source while the plant is uncontrolled; 
the period of the disturbance can be varied as we please, 
with consequent variation of the attenuation and phase lag 
in the plant. However, when oscillation is produced by ac- 
tion of the controller on the regulating unit, the phase lag 
between the two signals in Fig. 6-2 must be 180 degrees. 
Let us examine how the, oscillation is maintained. 

Assume that the phase lag in Fig. 6-2 is 180 degrees and 
that the attenuation is A. If this is true, the disturbance 
at the output of the plant is 180 degrees out of phase with 
the disturbance at the input, and is smaller in amplitude 
by a factor A. If the output is fed to a controller (as in 
Fig. 6-8) with a gain of A, the output of the controller will 
be a signal that exactly equals the disturbance at the in- 
put of the plant. In addition, a controller always imposes 
a 180-degree change in phase in the signal. As the signal 
into the controller is already 180 degrees out of phase with 





PACKAGED 
CIRCUITRY* 


The Walkirt Co 
manufactures a line of units 
for measuring time intervals, or 
highly repetitive activities 
up to 3 megacycles per second. 
Other units, also available 
from stock, will readily accomplish 
such functions as time se 
quential switching, pulse delaying, 
gating, amplifying, and 


pulse shaping TYPE: M 1243 


DELAY MULTIVIBRATOR 
The Walkirt Type M 1243 Delay 
Muitivibrator is one of several stock 
delay units providing an externally 
variable delay pulse. 
Freq. at 0-10 KC thi speed 
units available) * input: By 
tive pulses favailable from Watkirt, 
counters) ¢ hay ia 120 V peak to 
, nominal 25 microseconds de- 
* Diameter: Only 114 inches, 
Immediately Available 
in Quantity 


Write for Catalog ® Write our 
Engineering Service Depart- 
ment for specialized applications. 


*Now Available Resin 
Encapsulated or Open” 
Construction. Your Circuits 


| OL Le a 


UU UU 


145 WEST HAZEL ST., INGLEWOOD 3, CALIF. 


TEMPERATURE & PRESSURE 
RECORDERS and CONTROLLERS 


PENN air operated 
controllers and transmitters, 
piped with flexible tube, are 
readily removable for inspection 
or cleaning. 

The “Worm” plate, a PENN 
exclusive, permits easy cleaning 
of air passages. 


PNEUMATIC TRANSMITTER 


Compact Pressure Gage Pneu- 
matic Transmitter, takes no 
more space than 6” gage, 


PENN’S 


Exclusive 
“WORM” 
PLATE 


More than 40 fears’ Experience . . . more than 10,000 Installations 


PENN INDUSTRIAL 
INSTRUMENT CORP. 


PENN Blidg., 4110 HAVERFORD AVE. 
PHILADELPHIA 4, PENNA. 


7 CRYSTAL 
FUCITE CAN HEADERS 


1500 V (RMS) anh 


725 , 125 = 
730 130 
~ 08 


- 486 





No. 5-302 
- 
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rt 

mf 

he 


5-302-PISW-1 





5-302-PISW-2 


qpapap 


3-016 


wed on ny 
5-302-SHT 





5-303-SHT 


nt 
af 








5-302-SW 5-303-SW 





Fusite’s design of Crystal Can Headers combines the 
ruggedness of a metal base with large size glass 
areas surrounding the electrodes, assuring a safe 
rating of 1500 V(RMS). Several of the terminals 
shown are available with attached crystal springs to 
your specification. They fit standard crystal cans. 
As an optional feature these terminals can be 
furnished with adjusting hole for thermostat 
applications. 


Write for FREE samples 
to Dept. J-3 


”4\\N 


Fl — THE FUSITEconroranon 


i CREO RMANC! 


6000 FERNVIEW AVENUE 
CINCINNATI 13, QHIO 
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MARSHALLTOWN 


@ Available in a wide variety of gen- 
eral purpose and special purpose 
gauges in pressure ranges to meet 
your specifications in every particular. 
WRITE TODAY FOR COMPLETE INFORMATION 

PRESSURE, VACUUM, COMPOUND, ALTITUDE, COMBINATION, 


DIAPHRAGM, HYDRAULIC, AND SPECIAL PURPOSE GAUGES, 
DIAL THERMOMETERS, (VAPOR TENSION OR Bi-METAL) 


MARSHALLTOWN MFG. CO. 


800 EAST NEVADA ST. . MARSHALLTOWN, IOWA 
t 104 y card 


FLOAT 
VALVES 


1} 


heh 
= 


No. 77 illustrated Single seated float valve for dead end service 
Internal pilot control. 250 Ibs. max. inlet pressure. Does the job of 
more complicated control valves at a much lower cost wherever 
tight closing float valves are required for make-up water control 
Sizes 2” 8”. Other types. Get BULLETIN 349 


Call Your Supply House or See Classified Phone 

Directories for Nearest Klipfel Distributor. 
New York 
Buffalo 
New York 
New Mexico 
Albuquerque Texas 
North Carolina Dallas 
Greensboro Utah 
Salt Lake City 
Washington 
Spokane 
Seattle 
Wisconsin 
Milwaukee 
Canada 
Montreal 

K-139 


Alabama 
Birmingham 
Arizona 
Phoenix 
California 
San Francisco 
los Angeles 
Colorado 
Denver 
Florida 
Tompa 
Georgia 
Atlanta 
Illinois 
Chicago 


Tennessee 
Memphis 
Nashville 
Knoxville 


Indiana 
Evansville 
Indianapolis 

Lovisiana 
New Orleans 

Massachusetts 
Boston 

Michigan 4 
Detroit Ohio ‘ é 
Cincinnati 
Cleveland 

Oklahoma 
Tulsa 

Pennsylvania 
Pittsburgh 
Philadelphia 


Minnesota 
Minneapolis 
Missouri 
St. Louis 
Kansas City 
Montana 
Billings 


VALVES, 
HAMILTON, 
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the original disturbance at plant input, the controller adds 
another 180 degrees, thus producing a 360-degree phase 
shift. Hence the controller output will be a signal that 
exactly equals the original disturbance in both amplitude 
and phase. These are the conditions for sustained oscilla- 
tion. If the controller in Fig. 6-8 is connected to the regu- 
lator under these conditions, the plant will oscillate, or hunt. 


{DETECTING cure 


Steady supply conditions upstream 








of regulating unt. -———— — [——— 
| 

————| REGULATING UNIT ei PROCESS 
| | 
i 





ANALYSER | PS i ep KU. recorded by oc 
; ; elects 
. 
p—————— J [PEN (a) JPEN (0) 


PSI ) recorded by pen (a) 


i 
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Fig. 6-8. Arrangement of plant and analyzer for obtaining plant char- 
acteristics. Pen (b) records sine-wave psi. from analyzer to regulator 
(or disturbance imposed on input to process); pen (a) records psi. from 
output of process, or disturbance after passage through plant. The con- 
trolling unit shown is used only as transmitter for recording disturbance 
at output of plant on analyzer chart; it is not controlling regulator. 





» ELEMENT 





It is clear that this cycle of events can only result in a 
steady, continuous oscillation if the controller gain is equal 
to A and if the disturbance takes one half the operating 
period to pass through the plant. Hence the controller gain 
must equal A. If it is greater, the amplitude of oscillation 
will build up. If it is less the amplitude will decrease and 
the oscillation will die out. 

There is only one period of operation at which the phase 
lag in the plant is exactly 180 degrees, and therefore there 
is only one operating period at which the control system 
can “hunt” under proportional control. This period is called 
the natural period of the plant under control. 


CONTROLLER SETTINGS 
Proportional Control 

Let us now set up a proportional controller to control the 
plant whose characteristics are given by Figs. 6-3 and 6-4. 
The natural period of the plant, at which the phase lag 
suffered by any disturbance passing through the plant is 
180 degrees, is given by point X on the curve in Fig. 6-3 
as 15 minutes. Fig. 6-4 shows that at this period the corres- 
ponding attenuation (A) is 10. The maximum controller 
gain must therefore be 10 and by definition, for a propor- 
tional controller, controller gain proportional control 
factor (x). Therefore u 10. 

Determination of Proportional Band Width 

Let us consider a temperature control system with air- 
operated controller and valve. The full working range of 
both is 12 psi. and the scale range of the measuring unit is 
200 deg. C. It is required to set the proportional band so 
that the proportional control factor (,) 10. 

The corrective action applied to the plant following a 
deviation of controlled condition from desired value is 

0 — p» 0 

The proportional control factor yu 
where * K, VY / @,and-cK, 6/V 

(K, is the proportional action factor, V is the change in 
controller output pressure in psi. corresponding to a change 
6 in deviation.) 

To find K,, apply 1 psi. to the valve and note the change 
in temperature when conditions are again steady, say 5 
C. deg. This is the potential correction (0 / psi.) applied to 
the valve. 


Then K, 


K, K, 


/ 


5 C. deg. / psi. 
Therefore u K, x 5 
Hence K, 10/65 2 psi. / C. deg. 

The proportional band must therefore be set so that the 
controller gives 2 psi. change in output to the valve for 
a deviation of 1 deg. C. 

By definition, the proportional band is the percentage 
of the scale over which the pen must move to produce the 
full range of pressure to move the valve from open to shut 

It should be noted that for proportional control it is necessary to use 
a valve with a linear relation between 0 and V, as well as proportional ac 
tion in the controller 
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KENDALL MIDGET 
MODEL 30 


Precision Air Pressure Regulator ‘ ° : 
AVAILABLE 4%" or %' N.P.T. FLECTRIC 
RANGES 0-10, 30, 60, 100 PSIG 
Send for BULLETIN 9523 ape HYGROMETER 
FIRST TRUE HIGH PRECISION The World's 


AIR PRESSURE REGULATING VALVE ; : : Most Sensitive 


AT NEW LOW COST oe 
nstrument 
FEATURES: 


‘y Perfect Balance — complete immunity from upstream 


pressure changes yy Large Flow Capacity (35CFM) — , PORTABLE 
automatic relief — flow compensation yy Small Physical Thelie tie): 
Size ~y Removable Stainless Steel Valve Trim yy Deep ‘ 
Convolution Constant Area Diaphragms made by our own 
Bellofram Division yy Aircraft Quality materials and 
finishes y Adaptable to all types of mounting yy New 
Low Unit Cost 


APPLICATIONS: 
vy Instrument service — internal and external 
vx Pneumatic gauges yy Paint sprayers s{¢ Machine shop use 
yy Diaphragm and cylinder air loading 
This tiny element [illustrated ac- 
tual size) is used in conjunction 


KENDALL CONTROLS CORPORATION with one or more of the instru- 


; ments shown in circles for ob- 
144 MOODY STREET WALTHAM 54, MASS. taining various combinations for 


measuring, recording, and con- 
trolling relative humidity. 








The Aminco-Dunmore sensing element has a much higher 
degree of stability than human hair, animal tissue and other 


i | elements whose varying characteristics and instability affect 
[E V IN the accuracy of measurement and control. 
ss for holes | e 


The Aminco-Dunmore Hygrometer is the most sensational device ever 


” | 
MICRO-DRI LL as small as 002 | introduced for measuring, indicating, recording and controlling rela- 
: | tive humidity. It has outmoded older types by virtue of its amazing 
| characteristics and performance. HERE'S WHY! 


MOST SENSITIVE—Detects changes as small as plus-minus 0.2% 


relative humidity. 


SPEEDIEST IN RESPONSE—Responds instantly to micro changes in 
relative humidity in the range of 1.6% to 99% relative humidity, 
and temperatures from minus 25° to 160°F. Response is slightly 
slower below 40°F. 


MOST ACCURATE—Measures accurately within plus-minus 1'/2°% 
relative humidity. Readings are reproducible. 


OCCUPIES LESS SPACE—Sensing element occupies | cu. in. of space. 


MOST RELIABLE—Warrantied for one year to retain its calibration 
within 1'/2% relative humidity. 








MOST VERSATILE—Can be used to measure, indicate, rocord and/or 
control relative humidity, also to drive air-operated devices. 
Can be used for remote control operation, since long connecting 
lines may be employed. Since it does not add or remove moisture 
or heat, it can be built into hermetically-sealed electrical com- 
ponents. The small size and weight of the sensing element en 
hances its adaptability. Measures moisture content of solids as 
well as of air and other non-corrcsive gases. 


TIME TESTED—Over 12,000 used by leading industrials, educational 
institutions, and research laboratories since 1946. 


PROMPT DELIVERY—WRITE FOR BULLETIN H-2194 


Designed td hold small drills in 
precision collets. Absence of a 


Sliding quill guarantees extreme 


Write for Bulletin H describing sensitivity with finger-tip control. 
the Micro-Drill Press and listing A mounted Ve” capacity drill 
collet sizes. Louis Levin & Son, 
inc., 782 E. Pico Blvd., Los 
Angeles 21, California. 


chuck can also be'used 
AMERICAN INSTRUMENT COMPANY, INC 


| Silver Spring, Maryland ¢ In Metropolitan Washington, D. C 
f e information circle 107 on inquiry card. f 108 j 
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Een time delay relays 


TIMING 


D VW Ss 


3 


Ya. 
£: 
3 


phd ba 
Hsttat 


PROVIDE 
POSITIVE 
CONTROL 
FOR 

VITAL 
PROCESSES 
AND 
EQUIPMENT 


et 


HN 


Ey Fo 


“7 


“Stem Type TEC 


Accurate... Repeat accuracy, 2 of 1%. Overall accuracy 
(inclusive of setting), 2% 


ry?) 


Bost 


Easy to Set Micrometer adjusting knob insures ex- 
tremely precise setting. Special progress pointer indicates 
unexpired time 
Positive Clutch 
tive engagement 
Totally Enclosed Switch Quick make, quick break. 
Handles 10 omps., non-inductive at 110 volts. 


gett 


abs 
We 


i 


Serrated face-plate clutch insures posi - 


eh 
ve 


eee 7 7. 


aqeserere 


Extra Strength Motor High torque Cramer motor pro- 
vides extra reserve strength 


Write for complete information. 


the R. W. CRAMER CO., INc. 


BOX 5, CENTERBROOK, CONN. 
re it stion circle 109 on inquir 


8CR53 








AVAILABLE IN BRASS 
OR > ene 


EASIER AND QUICKER 
TO ASSEMBLE 

‘Cg Fitting comes with nut 

®) assembled. Simply 

push tube into fitting and 

tighten nut. No loose sleeve to con- 

tend with . . . no tube flaring re- 

quired. Makes repeated tight recon- 
nections. 

MORE CAPACITY TO 
WITHSTAND VIBRATION 
because tubing deformation is kept 
at a minimum. Imperial Hi-Duty 
Fittings withstand over 5 times as 
much vibration as joints made with 
See Your Supply House Compression or Flared brass fittings. 


THE IMPERIAL BRASS MFG. CO., 1204 W. Harrison St., Chicago 7, Ill. 


For tubing from 
Ve" to %" O.D. 


Ask for Catalog 3500 and 
Bulletin 365 for complete 
information. 


Pioneers in Tube Fittings 
and Tube Working Tools 





For more information cir 
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position—i.e., 12 psi. The band must in this instance be 
12/2 6 C. deg., ie. 3 percent of full scale. 

Hence, in this example, for » 10, the proportional 
band is 3 percent. 


To find uw for Subsidence Ratio e/ 1 


When steady hunting occurs on the plant, the proportion- 
al band is widened in order to damp the oscillation—i.e., m 
is decreased. 

To find the value cf « which will give a subsidence ratio 
of e/1, the phase lag/period curve in Fig. 6-3 must be cor- 
rected in order to permit the new value of u to be read off 
from the corresponding attenuation/period curve. For most 
practical purposes, it is sufficient to add 10 percent to the 
ordinates in Fig. 6-3, provided that the lags in the plant 
are mainly transfer lags.* 


EFFECT OF THE LOCATION IN THE PLANT OF THE INITIAL 
DISTURBANCE 

If the initial disturbance does not come into the plant at 
the regulating unit, but at a point nearer the measuring 
element, it will not be attenuated to the same degree in its 
shorter passage through the plant.* * Hence, to obtain sus- 
tained hunting, the gain of the controller can be less and 
hence u« will be smaller. 

It is important to emphasize this point because the devi- 
ation reduction factor is proportional to u. Hence this fac- 
tor, which determines the controllability of the system, will 
decrease as the location of the disturbance gets nearer 
the detecting element. The plant should therefore be de- 
signed so that disturbances do not occur after the main 
capacities in the plant. This is very important in practice. 


SUMMARY 


(i) The objective in setting up a proportional controller 
is to obtain a rapid return of the controlled condition to the 
desired value after a disturbance has caused oscillations 
in the controlled condition. 

(ii) As a first step towards determining the width of 
the proportional band of the controller which will achieve 
this objective, we have considered the conditions that exist 
when the system is in sustained oscillation. This corres- 
ponds to the action taken on the plant in setting up a con- 
troller; the setting for continuous oscillation or “hunting” 
is first determined. 

(iii) The sustained oscillation will have a period such 
that the plant lag is 180 deg. This period is the natural 
period of the plant. 

(iv) The proportional control factor (u) must be set 
equal to the attenuation in the plant at the natural period. 

(v) The proportional band width is inversely propor- 
tional to » and can be found from it. 

(vi) The value of the proportional factor which will 
give a “subsidence ratio” of e/1 is given by the frequency- 
response diagram, redrawn for damped conditions. This 
value must be used to find the proportional band width for 
this subsidence ratio. 

(vii) If » is small, the proportional band is wide and 
hence offset will occur if the load changes. Also, the devi- 
ation reduction factor is proportional to «. Therefore, in 
order both to keep offset small and the peak deviation small, 
uw must be made as large as possible. 

(viii) The maximum value of « which can be used is 
limited by the attenuation in the plant at the natural 
period. If this is small, « will be small and offset will occur. 
If the offset is too great to be acceptable, it must be limited 
by adding another action to the controller. 

(ix) A disturbance entering the plant between a major 
plant capacity and the controller will lead to a reduction 
in controllability. 


To be continued 


* For a discussion of the limitations of this method and an exact 
general treatment see ‘Theoretical Basis of Graphical Frequency Response 
Analysis”, N. Ream, to be published in Trans. S. I. T 

** Nearness to the detecting element in this sense indicates the pro 
portion of the plant capacity the disturbance has to go through before 
reaching the measuring element. 





quickly, accurately... 
with the 


© 


Poeon 


The handy Alnor Pyrocon is unequaled for quick, accurate read- 
ing of all surface temperatures . .. whether surfaces are meta'tic 
or non-metallic, flat or curved. Accurate temperatures are easily 
understood on the Pyrocon’s direct reading scale face . . . with- 
out interpolation or need of conversion takles. A wide selection 
of ther ples and extensi arms permits adaptation to 
many types of service. For complete details and prices, send for 
Bulletin No. 4257. Illinois Testing Laboratories Inc., Room 518, 
420 N. LaSalle Street, Chicago 10, Ill. 


Minor [PRECISION INSTRUMEN 
[FOR EVERY INDUSTR 


re information circle II on inquiry card. 














MERCURY 
COLUMN _- 


VACUUM 
GAUGES 








Minimum of five years experience in instrumentation 
application field is necessary. Must be experienced in 
the application, utilization and maintenance of force, 
fluid flow, pressure, displacement, velocity, accelera- Engineered to perfection for use in the plant 
tion, temperature and electrical phenomena measure- and testing laboratory with complete as- 
ments. Experience with electronic instruments (mag- surance. A tribute that comes from the con- 
ntic and galvanometer oscillographs, oscilloscopes, stant use and the widespread recognition 
high speed tape recorders, null balance potentiom- of Moeller’s achievements in design, dur- 
eters and associated equipment), penumatic and elec- es isi 

trical instruments and strain gauge techniques. Must ability and preciston. 
be capable of minor redesign and modification of 
recording and sensing equipment to meet variety of 
rocket testing requirements. Extensive knowledge of Send for catalogs and lite ature on 


commercial instrumentation equipment is a requisite. INDUSTRIAL, LABORA: ORY 
AND RECORDING THERMOMETERS 
VACUUM GAUGES ¢ HYGROMETERS 
HYDROMETERS ¢ PSYCHROMETERS 
AND MARINE SPECIALTIES 


MOELLER 


INSTRUMENT COMPANY 
132nd ST. and 89th AVE. + RICHMOND HILL 18,N. Y. 


Representatives in Principal Cities 








For more information circle 113 on inquiry card. 
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INSTRUMENTS ON THE. MARCH 


New Principles. Applications. Non-commercial Developments 


“ e e y 
Radioactive Tracer 
se 1 e . 
Aids Communication 
NIAGARA FALLS, N. Y.—A $0.60 drop of radioactive 
cobalt is playing an important role in The Carborundum 
Company’s internal communication system. The cobalt, 
which is fastened permanently to the metal mailing carriers 


that service the Company’s 40-acre plant and executive of- 
fices in Niagara Falls, New York, is easily detected by a 
Geiger counter—and thus has reduced delay in locating 
jammed mail carriers in the pneumatic-tube mailing system. 
A Tracerlab Geiger counter is shown being used to quickly 
locate a defect in the 8000 feet of tubing. Each of the com- 
pany’s 200 mail carriers are tagged with the radioactive 
cobalt—all obtained from the single $0.60 drop of radioactive 
cobalt. 


Magnetic Recording 


HOLLYWOOD, CALIF. 
independent installation of magnetic 


What is said to be the largest 
recording on the west 
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coast, at Film Recorders in Hollywood, has been made by 
Cinema Engineering Co., Burbank. Remote and inter-locking 
systems provide a close tie-in between Film Recorders and 
the film-producing Telepix Corp. in adjacent facilities. Facili- 
ties include transfer facilities for 16- and 35-mm. photo- 
graphic film and 17%- and 35-mm. magnetic film. 


Weather Recorder 


SCHENECTADY, N. Y.—A pen that writes the weather 
for General Electric Research Laboratory scientists has in- 
dicated the approach and passage of a line squall by in- 
scribing a jagged pattern on a chart. Approach of the storm 
built up a negative electric potential on an antenna outside 


the penthouse weather station. This potential moved the pen 
of the GE photoelectric recorder to the left of center on the 
lower portion of the chart (first approach of the storm) 
despite blue skies and fleecy clouds outside. As the squall 
drew nearer, the leftward movement of the pen increased. 
Radium-impregnated gold foil is placed on the antenna point 
to make it sensitive to atmospheric conditions. 


Tachometer Aids in Surveying 


HOUSTON, TEXAS.—A General Electric tachometer 
generator used in conjunction with electronic equipment is 
aiding the Schlumberger Well Surveying Corporation of 
Houston, Texas in accurate recording of the characteristics 
of sub-surface geological formations encountered in oil- 
well drilling. The instrument enables well surveyors to read 
and maintain a uniform speed while lowering or withdraw- 
ing instrument-bearing cables in the drill holes. 

The many services of the corporation include the recording 
of electrical resistivity, potential, and radioactive character- 
istics of sub-surface formations—often at a depth of two 
or three miles below the surface. It is important to maintain 
a fixed and constant speed. The tachometer solves the prob- 
lem. 





TEMPERATURE RECORDING 
PACKAGE 


No matter what the process ,..no matter how 
stringent the control requirements — if it can be done 
with a pneumatic or electro-mechanical system, it can be done 
better, faster, easier and generally at less cost 
with one of the two new Autronic Packages. 


Since the Autronic System is all-electronic, 
it eliminates transmission lags... 
places no restriction on location of 
components. Other plus features are 
flexibility for multiple control 
systems ... interchangeability of 
components without recalibration 
... elimination of expensive-to-insfall, 
troublesome air lines. 


So if temperature control and/or recording is 
your problem solve it the a/l-electronic way — with a 
Swartwout Autronic Package. Literature and prices on request. 


A.1073 





Swartw ~. “Wen CONTROL 


ear 





THE SWARTWOUT COMPANY - 186511 EUCLID AVENUE 


For more informa e 114 


CLEVELAND 12 + OHIO 


June 


1953 


Instruments 


Page 911 











“CLIMAX” | 








Type 1555 


CONTROL VALVES 


Reliable and Efficient BS&B Type 1555-DRT- 

1555 Climax Control valves are out- Air to open valve...closes 
standingly useful for on-off or narrow with air supply failure. 
band control, on slurries or viscous 

liquids. Cast iron bodies and rubber 

diaphragms permit use up to 180° F 

maximum temperature... body sizes 

range from 2” to 6”. Type 1555 valves 

are also available with stainless steel 

bodies, and with linings of rubber, 

glass or lead. 








Climax Controls Are Crafted by men 
thoroughly familiar with your indus- 
try. BS&B’s famous precision work- 
manship gives you the accuracy you 
must have. Yet BS &B’s efficient 
operation permits assembly-line pro- 
duction, for the economy you also 
demand. And that exacting accuracy 
is paying off for industries all over 
America. For more information on 
construction, specifications and oper- 
ations of Climax Controls,write today. 
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Vanufaecturers 
Literature 


New 


a 


In this department we report new literature, pertaining to instrumentation, re- 
ceived from the manufacturers. We urge readers to request ONLY those bulletins 
which will be of value to them. Use the Postage-free Order Card on Page 929. 

Requests for literature FROM ABROAD should be made on company letterhead and 


mailed DIRECTLY to the manufacturers. 





TEMPERATURE 


Radiation Detectors. New 4-page 
Specification Sheet 84 illustrates and 
describes maker’s “Radiamatic’”’ com- 
pensated radiation detectors for py- 
rometry. Includes general-purpose, 
small-target, miniature, and _ low- 
range models.— Minneapolis-Honey- 
well Regulator Co., Industrial Div., 
Phila. 44, Pa. 

Circle 401 


Recording Alarm Thermometer. 
New 4-page Bulletin T853 describes 
and illustrates maker’s recording 
alarm thermometer for use in blood 
banks, ete.—-The Bristol Co., Water- 
bury 20, Conn. 

Circle 402 


Temperature Controller. New 4 
page Bulletin F 5783 describes and il- 
lustrates maker’s line of ‘‘Model 200 
Series Capacitrols” with ‘Capaciline” 
anticipatory response for straight-line 
temperature control. Includes _ dia- 
grams and_ specifications.—Wheelco 


Instruments Div., Barber-Colman Co., 
Rockford, Il. 
rele 403 
Dial Thermometer. New 4-page Bul 
letin 3 describes and illustrates mak 
er’s stainless-steel bimetal-actuated 
dial-indicator thermometer.—W. C. 
Dillon Co., Ine., 14620 Keswick St., 
Van Nuys, Calif. 
= 404 


Thermocouples, Ovens. New 4- 
page bulletin describes and illustrates 
maker’s thermocouple heads, lead 
wire and tubes, foundry-sand control- 
lers, and industrial furnaces and 
ovens.—Claud S. Gorden Co., 3000 S. 
Wallace St., Chicago 16, Il. 

rcle 405 or y card 


Window Thermometers. New 2-page 
illustrated Brochure A-38 presents 
features and operation of maker’s 
“Remo-Set” maximum-minimum dial 
window thermometers. Also described 
thermometer-hygrometer. 
Companies, Ro- 


is desk 
Taylor Instrument 
chester 1, N. Y. 

e 406 ry ca 


INSTRUMENT & CONTROL 


CONSULTANT 


Engineering Services, Test- 
ing Laboratories and other 
Professional Services — 





CHICAGO 1 PITTSBURGH 30 


CHEMICAL PLANTS DIVISION 


OF BLAW-KNOX COMPANY 


TULSA 1 


Complete systems of process, industrial and nuctear reactor instrumentation 
Controls engineered, procured, installed and tested 


NEW YORK 17 SAN FRANCISCO 5 





116 





rated controls for industrial processes 


Engineering, design, procurement and supervision of the installation of ali instrumentation and 
engineered contro equipment, specializing in the designing and building of complete coordi- 


We will be glad to discuss your process contro! problems with you. Why not give us a call? 


EQUIPMENT & CONTROLS ENGINEERS Inc. 


814 Noblestown Road — Box 4446 
Pittsburgh 5, Pa. — WAlnut 1-1615 





Instrumentation and auto 
matic control for industry 
Cd Ee Control Services 
1 1@@) 120) 70440) 

400 South Warminster Road, Hatboro, Pa 
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C.0.MS.LP. 


Special control Engineering 
Instrument tayout—Procurement—Application— 
conventional and graphic panel design and 
construction 
INSTALLATION—REVAMPING 
STARTING UP—MAINTENANCE 
40 Ave. Verdun @ Croissy @ S&O France 
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PRESSURE 


Pressure Gages. New 4-page price 
list gives prices for maker’s large line 
of gages and accessories.—Helicoid 
Gage Div., American Chain & Cable 
Co., Inc., Bridgeport 2, Conn. 

407 { 


Mechanical Pressure Gage. New 4 
page Bulletin PG-2 describes and il 
lustrates maker’s mechanical pressure 
gage for pressure or compressive 
loads.._W. C. Dillon & Co., Inc., 14620 
Keswick St., Van Nuys, Calif. 

e 408 yuiry card 


Mach Meter. New 4-page bulletin 
illustrates and describes maker’s mach 
meter for measuring compressibility 
effects for diving airplanes and wind- 
tunnel tests. Includes characteristics 
and principles of operation.—Taller 
& Cooper, 75 Front St., Brooklyn, 
N.Y. 

409 


Baroresistor. New 4-page illustrated 
bulletin describes and gives uses of 
maker’s “Type 71-5 Baroresistor”’, a 
sealed pressure-operated potentiom- 
eter which operates linearly as a func 
tion of absolute pressure over baro 
metric range. 3edford Airport, Bed 
ford, Mass. 

410 


Gage Protectors. New catalog de 
scribes and illustrates maker’s pres- 
sure-gage protectors and snubbers. 
Republic Manufacturing Co., 1930 W. 
77th St., Cleveland 2, Ohio. 

e 411 on inquiry ca 


Packing, Sealing Compound. New 2 
page bulletin describes and illustrates 
maker’s “Molyseal”, self-sealing and 
packing compound for steam, water, 
compressed-air applications, expan- 
sion joints and pumps, valve packing, 
etc.—Surveys, Inc., 219 Euclid Ave., 
Trenton 9, N.J 

412 


Pilot-operated Pressure Regulator. 
New 4-page Bulletin 614 describes and 
illustrates maker’s twin-nozzle pilot 
regulator that controls pressures from 
ounces to 1,000 psi. Includes dimen 
sions and mention of other products. 
Wilgus Manufacturing Co., 
16th St., Los Angeles 21, Calif. 

( 413 r y card 


Barometers. New 8-page Folder A 
15 illustrates and describes maker’s 
large line of ship, home, and office 
“Baroguide” barometers with forecast 
dial. Includes more than 30 models. 
Taylor Instrument Companies, Ro 
chester 1, N. Y 

414 


WEIGHT 


Electronic Scale, Printer. New set 
of brochures present features and 
specifications of maker’s electronic 
scale and printer for on-the-job meas 
urement and indication-printing of 
weight, force, torque, or strain.—Gil- 
more Industries, 5511 Euclid Ave., 
Cleveland 3, Ohio. 

415 


Weight Indicator. New 6-page il 
lustrated Bulletin W-1 presents fea- 
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( ENGRAVE ) 


your own 


NAMEPLATES 
DIALS * PANELS 


The fastest easiest method for en- 
graving individual nameplates 
@ Automatic depth regulator 
@ Engraves 15 sizes from 
One Master alphabet 
@ Equipped with self-centering device 








Send for Catalog 1M37 


NEW HERMES, Inc. 
13-19 University Place, N.Y. 3 


FOR ALL OWNERS OF 
PANTOGRAPH AND 
ROUTING MACHINES... 


NEW HERMES 


CUTTER 
GRINDER 


ae 


eWrite for 
folder CG-37 


The only belt-driven 
grinder at low cost. 

© Smooth, vibration-free 
operation. 

* Ball bearing grinding 
spindle. 

* Tool head indexed for single 
lip and 2, 3, 4-sided cutters. 

NEW HERMES, Inc. 
13-19 University Place, N.Y. 3 
f more information circle #21 or 
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tures, specifications, and applications 
of maker’s industrial weight indicator. 
W. C. Dillon & Co., 14620 Keswick 
St., Van Nuys, Calif. 
e 416 nquiry ca 


Weight Printer. New 2-page bul- 
letin describes and illustrates maker’s 
electric indicator and _ printer for 
printing force or weight on tape or 
card.—Gilmore Technical Associates, 
5511 Euclid Ave., Cleveland 3, Ohio. 

e 417 ard 


Scale Seal. New 2-page bulletin de- 
scribes and illustrates maker’s liquid 
seal for sealing weight tables on all 
scales.—Applied Engineering Co., Or- 
angeburg, South Carolina. 

e 418 


PROCESS CONTROL 


Industrial Controls. New 84-page il- 
lustrated Catalog 8305 presents fea- 
tures, operation, and applications of 
maker’s non-indicating electric, elec- 
tronic, and pneumatic controllers for 
temperature, pressure, humidity, etc. 
Includes relays, contactors, valves, 
switches, motorized valves, etc.—Min- 
neapolis-Honeywell Regulator Co., 
Sta. 64, Industrial Div., Phila. 44, Pa. 

419 on ir y card 


Industrial Instrumentation. New 16- 
page Bulletin 18 describes and _ illus- 
trates maker’s indicators, recorders, 
and controllers for measurement, 
transmission, and control in powe1 
plants and industrial processes.—Bail- 
ey Meter Co., 1050 Ivanhoe Rd., Cleve- 
land 10, Ohio. 

420 


Electric Controls. New 4-page bul- 
letin describes and illustrates maker’s 
types of electric controls for indus- 
trial, marine, military, and power- 
plant applications including switch- 
gear, generator control, industrial 
process control, ete.—Lake Shore 
Electric, Inc., 239 Willis St., Bedford, 
Ohio. 

e 421 


MOISTURE 


Moisture Tester. New 4-page bul- 
letin (data file 307-47) describes and 
illustrates maker’s “Aquameter” 
which titrates for moisture automat- 
ically.—Beckman Instruments, Inc., 
South Pasadena 1, Calif. 

422 ry 


] 


Moisture Register. New 4-page bul- 
letin describes and illustrates maker’s 
“G-5” electronic moisture register for 
granular, ground, loose, shredded and 
powdered materials.— Moisture Regis- 
ter Co., 1510 W. Chestnut St., Al- 
hambra, Calif. 

423 


LABORATORY APPARATUS 


Laboratory Apparatus. New 22- 
page illustrated brochure “A Catalog 
of Laboratory Specialties” presents 
features and specifications of maker’s 
stirrers, paddles, electronic relays, 
shakers, and particle-size apparatus. 

Palo Laboratory Supplies, 81 Reade 
St., New York 7, N. Y 

e 424 


Laboratory Apparatus. Four new 4- 
page illustrated brochures present 
features and operation of maker’s 
laboratory apparatus. Bulletin 328 
covers gas analyzers plus furnaces 
and other apparatus. Bulletin 319 
covers “Combustion” for carbon-by- 
combustion. Bulletin 323 covers “Car- 
botrane” for gravimetric determina- 
tions of carbons-by-combustion. Bul- 
letin 327 covers gas-analysis solu- 
tions for CO, Os, illuminants, COx, 
etc.—Burrell Corp., 2223 Fifth Ave., 
Pgh. 19, Pa. 

rele 425 


Laboratory Apparatus. New 20- 
page June issue of “C A Notebook” 
describes and illustrates maker’s War- 
burg apparatus, capillary manometers, 
reaction vessels, glassware washers, 
plastic pipe fittings, ete.—Chicago Ap- 
paratus Co., Chicago 22, IIl. 

Circle 426 on inquiry card 


Laboratory Apparatus. New 32- 
page No.-15 issue of “Scientific Ap- 
paratus and Methods” features ar- 
ticles on new oscillometric accessories 
and gas-analysis apparatus. Includes 
specifications on projection balances, 
combustion apparatus, cloud and pour 
test apparatus, etc.—E. H. Sargent & 
Co., 4647 W. Foster Ave., Chicago 30, 
Ill. 

Circle 427 on inquiry card 


Laboratory Apparatus. New 4-page 
Bulletin 328 describes and illustrates 
maker’s scientific apparatus and lab- 
oratory chemicals, including gas an- 
alysts, furnaces, “Combustron,” “Car- 
botrane,” shakers, etc.—Burrell Corp., 
2223 Fifth Ave., Pittsburgh 19, Pa. 

e 428 Juiry card 


Oxidation Unit. New 2-page bulletin 
describes and_ illustrates maker’s 
‘Model A” JRS oxidation unit for de- 
termination of oxygen absorbed by 
materials subject to deterioration by 
air.—G. F. Bush Associates, Prince- 
ton, N.J. 

( e 429 on inquiry card 


Laboratory Filter. New 6-page fold- 
er describes and illustrates maker’s 
filter with porous stainless-steel fil- 
ter element. Also other laboratory ap- 
paratus.—Micro Metallic Corp., Glen 
Cove, N.Y. 

rcle 430 on inquiry card 


Chemical Control, Reagents. New 
54-page General Catalog presents 
maker’s large line of instruments and 
reagents for pH, chlorine control, soil 
testing, water analysis, electroplat- 
ing baths, and vitamin studies.—La- 
Motte Chemical Products Co., Tow- 
son, Baltimore 4, Md. 

e 431 on inquiry ca 


Constant-temperature Bath. New 4- 
page bulletin describes and illustrates 
maker’s constant-temperature bath 
that permits parts to be micrometered 
at same temperature.—Service Metal 
Fabricators, 350 N. Foothill Rd., Bev- 
erly Hills, Calif. 

e 432 on inquiry card 


Incubators. New 8-page Catalog 
100, Sec. 2, gives details, illustrations, 
and prices of maker’s large line of in- 
cubators, paraffin ovens, and room in- 
cubators.—Chicago Surgical & Elec- 
trical Co., 217 N. Desplaines St., Chi- 
cago 6, Ill. 

rele 433 





ANALYTICAL 


Grating Spectrographs. New 16- 
page Catalog G2-53 illustrates and 
describes maker’s grating spectro- 
graphs. Also available are leaflets on 
“Visual Lines for Spectroscopic An- 
alysis” and “Metal Spectroscopy.” 
Jarrell-Ash Co., 26 Farwell St., New- 
tonville, Mass. 

Circle 434 


Recording Microphotometer. New 4- 
page Data Sheet 10.16-16 describes 
“Jaco” recording microphotometer 
used with maker’s “ElectroniK” re- 
corder. Includes design features and 
operation.—M inneapolis- Honeywell 
Regulator Co., Industrial Div., Phila. 
44, Pa. 

Circle 435 

Spectrophotometer. New 4-page re- 
port DU-18-F stresses analytical uses 
of spectrophotometer in food process 
control. Typical problems and_ solu- 
tions are given.—Beckman Instru- 
ments, Inec., S. Pasadena, Calif. 

Circle 436 on inquiry card 


Color Comparators. New 12-page 
Bulletin GF-11 presents maker's line 
of slide comparators for pH, phos- 
phate, chlorine, and water analysis. 
Also described are titration sets, chlo- 
rimeters, etc.—W. A. Taylor & Co., 
7300 York Rd., Baltimore 4, Md. 

rcle 437 Juiry ard 


Viscometers. New 2-page Bulletin 
V1210-A_ illustrates and _ describes 
maker’s viscometers for recording or 
recording-controlling of viscosity in 
industrial plants.—-Noreross  Corp., 
247 Newtonville Ave., Newton 58, 
Mass. 

e 438 


CO Detector. New 12-page Bulletin 
201 describes and illustrates maker’s 
carbon monoxide detector for protec- 
tion wherever carbon monoxide 
threatens. Includes operation and 
specifications.—Taller & Cooper, 75 
Front St., Brooklyn 1, N. Y. 

Circle 439 on inquiry card 


Warburg Apparatus. New 6-page 
bulletin describes and illustrates mak- 
er’s Warburg apparatus for microgas 
analysis, with and without fluorescent 
tubes for photosynthesis.—Bronwill 
Scientific, Inc., 40 Worth St., New 
York 13, N.Y. 

Circle 440 


Refractometer. New 2-page bulletin 
describes and illustrates O.P.L. 
French-made refractometer for fruit 
juices, etc.—E. J. Van Der Leur, 69 
Beaver St., New York 4, N.Y. 

Circle 441 on inquiry card 

Infrared Absorption Cells. New 2- 
page Bulletin 3-A describes and illus- 
trates maker’s ten types of infrared 
absorption-cell accessories for spec- 
trometers.—The Perkin-Elmer Corp., 
Norwalk, Conn, 

e 442 


Spectroscopic Excitation Unit. New 
4-page bulletin illustrates and des- 
cribes maker’s “Varisource,” an all- 
in-one excitation unit for precision 
spectrochemical analysis used in han- 
dling samples submitted for spectro- 
chemical analysis in solid, powder, or 
liquid form. Includes specifications, 
dimensions, weights, requirements. 
Jarrell-Ash Co., 165 Newbury St., 
Boston 16, Mass. 

© 443 0 


RECORDS 6 VARIABLES AT ONCE 


with Brush Oscillograph 


HIS Electronic Analog Computer, developed and manufactured 

by the Boeing Airplane Company, permits engineers to explore 
problems in all their variations at one time. Hours of laborious 
calculations are eliminated. 


With the use of the Brush six-channel Oscillograph, results from as 
many as six different computations are recorded simultaneously. 
Plotting of results is not necessary, since the Brush Oscillograph pro- 
vides permanent chart records — immediately ! 


Boeing uses Brush Recorders extensively in their analog computer 
activities and indicates that their experience with this equipment has 
been very satisfactory. 


Investigate Brush Recording Analyzers for your studies ... in the 
laboratory, on the test floor, in the field. Expert technical assistance 
from Brush representatives located throughout the U.S. In Canada: 
A. C. Wickman, Limited, Toronto. For bulletin write Brush Flec- 
tronics Company, Dept. A-6, 3405 Perkins Ave., Cleveland 14, Ohio. 


BRUSH ELECTRONICS 


ELECTRONIC INSTRUMENTS FOR INDUSTRY 
The Brush Development Co 
h oust 
ret See 9. SONS Seer Brush Electronics Company 
ULTRASONIC EQUIPMENT © TAPE RECORDERS is an operating unit of 
RECORDING EQUIPMENT Clevite Corporation 
122 
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WANTED 


Experienced Set-Up 
Men and Operators 
for 
Swiss Automatic 
Screw Machines 


Only men who command 


top wages need apply. 


SWISSOMATIC PRODUCTS 
1818 STANFORD STREET, 
SANTA MONICA, CALIF. 

EXbrook 56772 


From L. A. phone TExas 03031 





e 123 





INSTRUMENT MECHANICS 
WANTED 


The Tennessee Valley Authority wants 
experienced instrument mechanics for 
work in chemical plants at Wilson Dam, 
Alabama. The work is inspecting, test- 
ing, repairing, adjusting, and calibrat- 
ing service instruments, including actu- 
ating connections and control equip- 
ment. Instruments are electrical, me- 
chanical, pneumatic, hydraulic, thermal, 
or any combination of these. Salary is 
$4500 per year for 40-hour week. Lil- 
eral vacation leave, sick leave, and re- 
tirement benefits. 


Write to the 
TENNESSEE VALLEY 
AUTHORITY 


Division of Personnei 
Knoxville, Tennessee 





stion circle 124 





ELECTRICAL AND 
INSTRUMENT ENGINEER 
Responsible for the maintenance 
and installation of electrical equip 
ment and instruments in a com 
plete refinery of an independent oil 
company located in the southwest. 
Must have a degree in electrical 
engineering and at least 5 years 
experience in a refinery. Will as- 
sist Chief Engineer in developing 
specifications for electrical equip- 
ment and instruments. Will super- 
vise the installation and mainte- 
nance of same. Salary open subject 
to experience and qualifications. 
Box 240, Instruments Publishing 
Company, 921 Ridge Ave., Pitts 

burgh 12, Penna, 
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MANUFACTURERS' 


NEW LITERATURE 





PHOTO-COPYING 


Photo-copier. New 4-page illustrated 
brochure presents features, operation, 
and applications of maker’s ‘“Contou- 
ra” photo-copier for rapid reproduc- 
tion of any page, document, ete. 
F. G. Ludwig Associates, Deep River, 
Conn. 

© 444 


Photocopying. New 12-page booklet 
tells advantages and features of mak- 
er’s “Apeco Auto-Stat” photocopying 
equipment.—American Photocopy 
Equipment Co., 2849 N. Clark St., 
Chicago 14, Ill. 

e 445 


PHOTOELECTRIC 


Photoelectric Reflection Meter. New 
10-page Bulletin 605 illustrates and 
gives thorough description of maker’s 
“Model 610” photoelectric reflection 
meter for measuring whiteness.—Pho 
tovolt Corp., 95 Madison Ave., New 
York 16, N.Y. 

rele 446 


Turbidity Instruments. New 2-page 
Sulletin 531 illustrates and describes 
maker’s turbidity instruments—indi 
cators and recorders. Includes speci 
fications.-Ess Instrument Co., 96 S. 
Washirgton Ave., Bergenfield, N. J. 

e 447 or y card 


Photoelectric, pH Instruments. New 
4-page Bulletin 100 describes and il- 
lustrates maker’s photoelectric instru- 
ments, including colorimeters, densi- 
tometers, photometers, and reflection 
meters. Also described are pH meters. 

Photovolt Corp., 95 Madison Ave., 
New York 16, N.Y. 

448 


OPTICAL 


Surveying. New 20°page “Survey- 
or’s Notebook” No. 2 relates several 
interesting experiences of surveyors 
and describes maker’s surveying 
equipment.—W. & L. E. Gurley, Troy, 
N.Y. 


449 


Optical Tooling. New 80-page Bul- 
letin 808 Sup. 1. 3-53 illustrates mak- 
er’s optical tooling instruments for 
aircraft. Includes alignment telescope, 
optical square, magnetic collimating 
mirror, adjustable telescope bracket, 
ete.—Farrand Optical Co., Inc., Bronx 
Blvd. & E. 238 St., New York 10, N.Y. 

rcle 450 ry card 


Microscope. New 2-page bulletin de- 
scribes and illustrates maker’s ‘‘Reich- 
ert Universal Camera Microscope 
Model MeF”.—William J. Hacker & 
Co., Inc., 82 Beaver St., New York 5, 
MWe 

451 r r y ra 

Interference Microscope. New 12- 
page bulletin describes and illustrates 
advantages of maker’s interference 
microscope, including principles, fea- 
tures, construction, and uses for sur- 
face testing, ete.—Carl Zeiss, Inc., 485 
5th Ave., New York 17, N.Y 

e 452 y 


Optical Instruments. New 12-page 
circular illustrates and describes mak- 


er’s pocket comparator for inspection, 
telescopes, microscopes, astronomical 
mirror mounts, first-surface mirrors, 
reticles, projector-viewers, hand spec- 
Edmund _ Scientific 


troscopes, etc, 
Gloucester Pike, Bar- 


Corp., 101 E. 
rington, N. J. 
rcle 453 on inquiry card 


Optical, Electronic Instruments. 
New 4-page illustrated bulletin pre- 
sents maker’s monochromators, fluo- 
rometers, interference filters, photom- 
eters, thermocouples, electron micro- 


scopes, optical tooling instruments, 


amplifiers, and ratio comparators. 
Farrand Optical Co., Bronx Blvd. & 
E. 238 St., New York 70, N. Y. 

e 454 on inquiry card 


Machine-tool Microscope. New 2- 
page Product Bulletin 0-2 illustrates 
and describes maker’s “Model 11” ma- 
chine-tool microscope for application 
in machine shop.—Perkin-Elmer Corp., 
Norwalk, Conn. 

e 455 juiry ra 


TESTING & INSPECTION 


Torque Testers. New 4-page bulletin 
describes and illustrates maker’s uni- 
versal and special torque-testing fix- 
tures for threads, screws, inspection, 
etc. Includes hair-spring torsion test- 
er.—P. A. Sturtevant Co., Addison, 
Il. 

e 456 on inquiry card 


Balancing Machines. New 2-page 
bulletin deseribes and illustrates mak- 
er’s static precision production bal- 
ancing machines.—Micro-Poise Engi- 
neering & Sales Co., 14851 Grand 
River Ave., Detroit 27, Mich. 

rcle 457 or juiry car 


3 


Gages. New 8-page Bulletin 583A de- 
scribes, illustrates, and prices maker’s 
gages for dimensional control of in- 
ternal “O-ring” grooves.—Reliant In- 
dustries, 4947 Firestone Blvd., South 
Gate, Calif. 

e 458 on inquiry card 


Magnetic Inspection Equipment. 
New 4-page Bulletin 60 describes and 
illustrates maker’s magnetic analysis 
multi-method equipment, magnetic an- 
alysis comparators, and magnetic an- 
alysis demagnetizers.—Magnetic An- 
alysis Corp., 511 Fifth Ave., New 
York 17, N.Y. 

e 459 on inquiry card 


Magnetic Comparators. New 4-page 
Bulletin 80 describes and illustrates 
maker’s magnetic analysis compara- 
tors for inspecting ferrous and non- 
ferrous materials or parts.—Magnetic 
Analysis Corp., 511 Fifth Ave., New 
York 17, N.Y. 

460 Juiry rd 


Inspection Projectors. New 4-page 
leaflerc CTOO describes and illustrates 
English-made Hilger comparator pro- 
jectors for gaging and inspection. In- 
cludes features.—Engis Equipment 
Co., 431 S. Dearborn St., Chicago, Ill. 

e 461 on inquiry card 


Stopwatch. New 6-page Booklet 
C-47 describes and illustrates maker’s 
stopwatches.—Clebar Watch Agency, 
521 Fifth Ave., New York 17, N. Y. 

e 462 on inquiry rd 
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Electric or 
Electronic 
LINAMETER 


Your costs are less—your 
engineer's time shortcutted 
when you use the WEKSLER 
ADJUST-ANGLE THER- 
MOMETER—the most revo- 
lutionary development in 


the field! 


For corrosive fluids, viscous liquids, 
pulps, and slurries, for pulsating 
flows, inadequate straight run of 
pipe, small flows and wide range 


of flows. 








Contains capacity tables, installation 
diagrams, other useful flow dota. 


WRITE FOR NEW CATALOG 650 - 
Today—find out how WEKSLER can make things 
smoother for you Ask your jobber for Important 
Free Bulletin AASO or write to 








More than 40 Years’ Experience 
«++ more than 10,000 Installations 


PENN INDUSTRIAL 
INSTRUMENT CORP. 


PENN Bidg., 4110 HAVERFORD AVE. 
PHILADELPHIA 4, PENNA. 


Spot Illuminators. New 4-page 
Booklet H2-52 describes and _ illus- 
trates maker’s “Handylites”, electri- 
cally illuminated diagnostic instru- 
ments with magnifying lens for ex- 
ploring obscure areas.—Welch Allyn, 
Skaneateles Falls, N.Y 

( e 463 on inquiry card 


Hydrostatic Testing Machines. New 
4-page brochure illustrates and de- 
scribes maker’s hydrostatic testing 
machines for pressure-testing parts 
on production-line basis. Includes spec- 
ifications.—Steel City Testing Ma- 
chines, Inc., 8817 Lyndon Ave., Detroit 
21, Mich. 

Circle 464 on inquiry card 


Tensile Testing Machine. New 4- 
page Bulletin C.T. 1-5 describes and 
illustrates maker’s motor-driven hy- 
draulic tensile testing machine for 
production testing, laboratory work, 
and quality control.—Cal-Testing Ma- 
chine Co., Los Angeles 34, Calif. 

Circle on inquiry card 


Impact Tester. New 2-page Bulletin 
787 illustrates and describes maker’s 
SPI low-temperature impact tester. 
U. S. Testing Co., Hoboken, N. J. 

Circle 466 on inquiry card. 


TEST CHAMBERS 


Altitude Chambers. New 4-page 
Bulletin 9081 describes and illustrates 
maker’s standard line of “Tenneyz- 
phere” altitude chambers. Includes 
performance data, specifications, and 
chamber construction information.— 


ermome " 

% No Time is Wasted .. . 
Adjusts to any angle! 
Greater Visibility . . . 
Positions to any angle 

through 180° arc! 

% Reduces Stock Require- 
ments . . . Will not break 
under normal shock or 


Industrial America’s Right Arm’ 


WEKSLER. 
THERMOMETER CORPORATION 


Martinique Bldg 


49 W. 32nd St., New York 1, N. Y. 
For Industrial Thermometers Send for Catalog 125. 
For Glass Engraved on Stem Thermometers and Hydrometers, Send for Catalog 225. 
For Dial Indicating ond Recording Thermometers, Send for Catalog 325. 


For Dial Indicating and Recording Pressure Gauges, Send tor Catalog 525. 


Tenney Engineering Inc., 26 Avenue 
B, Newark 5, N.J. 
Circle 467 

Test Chambers. New 4-page bulletin 
describes and illustrates maker’s en- 
vironmental test chambers, and gives 
information on custom-built facilities. 

American Research Corp., Bristol, 
Conn. 

e 468 oF } 


RECORDING 


Direct-writing Recorders. New 16 
page bulletin describes and illustrates 
advantages of maker’s direct-writing 
recorders for industrial uses—strain, 
vibration, pressure, current, ete. 
Sanborn Co., Cambridge 39, Mass. 

Circle 469 on inquiry card 


Recording, Telemetering, Mass 
Spectrometry. New 12-page issue Vol. 
7 No. 1 of “CEC Recordings” includes 
9 articles on modern instrumentation 

mass spectrometry, missile teleme- 
tering, impact recording, ete.—Con- 
solidated Engineering Corp., 300 N. 
Sierra Madre Villa, Pasadena 15, 
Calif. 

Circle 470 


Oscillograph Recording. New 12- 
page issue of the Hathaway “Engi- 
neering News”, Vol. 3 No. 1, features 
articles on bifilar oscillograph gal- 
vanometers, Watt galvanometers, and 


the measurement of strain.—Hatha- 
way Instrument Co., 1315 S. Clark- 
son St., Denver 10, Colo, 

Circle 471 on inquiry 


5) 


Oscillograph Recorder. New 4-page 
illustrated bulletin describes maker’s 


127 


“Model 560” oscillograph that re 
cords under extreme shock conditions. 

Midwestern Geophysical Laborato- 
ry, 3401 S. Harvard Ave., Tulsa, Okla 
homa. 

472 

Half-second Potentiometer Record- 
er. New 2-page “Instrumentation Data 
Sheet 10.0-13 describes and illustrates 
maker’s half-second “Electronik” re 
corder for rapidly changing variables. 

Minneapolis-Honeywell Regulator 
Co., Industrial Div., Phila. 44, Pa. 


Record-Reproduce and Erase Heads. 
New Catalog Sheet ME 12001 illus 
trates and describes maker’s new rec- 
ord-reproduce and erase heads for use 
in magnetic recording. Includes oper 
ating data and dimensions.—Brush 
Electronic Co., 3405 Perkins Ave., 
Cleveland 14, Ohio. 

role 474 


Data Recorder, Annunciator. New 
12-page Power Control Bulletin 101 
illustrates and describes maker’s se 
quential automatic data recorder and 
annuneciator for industrial plants and 
power systems. Includes engineering 
data, uses, and applications.-Taller & 
Cooper, 75 Front St., Brooklyn i, 
N.Y. 


Cir 475 y ca 


Automatic Typewriter. New 4-page 
illustrated Bulletin SP-8559R presents 
features, operation, and applications of 
maker’s “Justowriter” automatic com- 
posing typewriter that uses coded tape 
to automatically retype and justify 
copy for composition work. New 4 
Instruments 
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MANUFACTURERS ' 


NEW LITERATURE 





page Bulletin SP-8567R presents 
“Flexowriter” that uses the coded 
tape to automatically emboss Address- 
ograph plates.—Commercial Controls 
Corp., Rochester 2, N. Y 
476 f 

Automatic Typewriter. New 6-page 
bulletin describes and illustrates mak 
er’s coded-tape-operated automatic 
“Flexowriter” typewriter that types 
repetitive information automatically. 

Commercial Controls Corp., One 
Leighton Ave., Rochester 2, N.Y. 

e 477 y card 

High-speed Potentiometer Recorder. 
New 12-page illustrated Bulletin C-39- 
features, principles, and 
performance of maker’s 20-channel 
1/20-sec.-per-reading potentiometer 
recorder that uses dot-digit system of 
recording.— Ralph M. Parsons Co., 617 
S. Olive Ave., Los Angeles 13, Calif. 

478 oF ) 


0 presents 


Multi-channel Recording. New 24- 
page bulletin describes and illustrates 
maker’s “Model BP-2” 15-channel min- 
iature balance-panel for multiple 
channel data recording, as in flight 
test instrumentation..- American Heli 
copter Co., Inc., 1800 Rosecrans Ave., 
Manhattan Beach, Calif. 

479 } y 


RADIOACTIVITY 


Nucleonic Instruments. New  40- 
page Catalog 14M-353 describes and 
illustrates maker’s. scaling units, 
counting systems, area monitors, port- 
able survey instruments, timers, ca- 
bles, ete.—-Nuclear Instrument & 
Chemical Corp., 223 W. Erie S., Chi 
cago 10, Il. 

e 480 

Radioactivity. New 16-page bulletin 
presents maker’s design and technical 
specifications on boron _ trifluoride 
counters, flow counters, linear ampli- 
fiers, sealers, nucleometer, and radi- 
ation safety devices.—Radiation Coun 
ter Laboratories, Inc., 5122 W. Grove 
St., Skokie, Ill. 

e 481 y ca 

Pocket Dosimeters. New 2-page Bul- 
letin 106A illustrates and describes 
maker’s self-reading pocket dosime- 
ters and “Model 103A” charging unit. 
Includes features, specifications. 
Arnold O. Beckman Ine., 1020 Mis 
sion St., South Pasadena, Calif. 

rcle 482 r ry card 

Scintillation, Geiger Counting. New 
8-page bulletin describes and_ illus- 
trates maker’s scintillation and geiger 
counting instruments.—-R-C Scientific 
Instrument Co., Inc., 335 Culver Blvd., 
Playa Del Rey, Calif. 

( e 483 y 

Nucleonic Scaler. New 2-page bul 
letin illustrates and describes maker’s 
“Model A-63” automatic scaler.—At- 
omlab Inc., 489 Fifth Ave., New York 
iv, ek 

( e 484 


COUNTING, COMPUTING 


Oscillograph-data Analyzer. New 2- 


page Instrumentation Data Sheet 
10.0-11 describes new technique for 
rapid analysis of oscillographic an 
alog-type data by use of “Telereader,” 
proportioning system, and “Electron- 
ik” potentiometer.— Minneapolis-Hon- 
Vol. 26 
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eywell Regulator Co., Industrial Div., 
Phila. 44, Pa. 
4385 y 

Digital Converter. New 4-page il- 
lustrated bulletin deseribes maker’s 
non-pulsing digital converter for con- 
verting analog output data (from po- 
tentiometer, ete.) into digital form. 
Includes operation, specifications. 
Taller & Cooper, Inc., 75 Front St., 
Brooklyn = N.Y. 

( e 486 


Sealing, Timing. New 4-page illus- 
trated bulletin gives descriptions and 
specifications of maker’s scalers, to- 
talizing units, time interval meters, 
and frequency measurement units. 
Detectron Co., 5420 Vineland Ave., 
Hollywood, Calif. 

e 487 


Electronic Counter. New 4-page bul- 
letin describes and illustrates maker’s 
“Deci-tron” industrial electronic coun- 
ter.—Post Machinery Co., 144 Elliot 
St., Beverly, Mass. 

488 


ACCELERATION, MOTION 


Accelerometers. New 4-page bulle- 
tin describes and illustrates maker’s 
self-generating accelerometers._-Gul- 
ton Mfg. Corp., Metuchen, N.J. 

( e 489 or juiry card 


Electronic Tachometer. New 4-page 
Bulletin 200 describes and illustrates 
maker’s electronic tachometer for 
rapid and precise measurement of 
speed, frequency, or pulses at fre- 
quencies up to 100,000 per second. In- 
cludes principles, diagrams, and spec- 
ifications.—Standard Electric Time 
Co., Springfield, Mass. 

Circle 490 on ir 


Hand-Vibrograph. New 2-page bul- 
letin describes and illustrates maker’s 
hand-vibrograph for measurement and 
recording of  vibrations.—-Askania- 
Werke Ag., European Products Im- 
porting Co., Inc., 154 Nassau St., New 
York 38, N.Y. 

491 


Brake Testing Recorder. New 2- 
page bulletin describes and illustrates 
maker’s “Decelerograph”, brake-test- 
ing recorder and accelerometer.—As- 
kania-Werke Ag., European Products 
Importing Co., Inc., 154 Nassau St., 
New York 38, N.Y. 

492 


AUDIO, RADIO EQUIPMENT 


Audio, Radio Equipment. New 48- 
page Catalog Supplement 134 de- 
scribes, illustrates, and prices distrib- 
utor’s audio and radio equipment and 
components. Includes industrial and 
service test units.—Allied Radio, 833 
W. Jackson Blvd., Chicago 7, Dl. 

Circle 493 on ir y card 

Telemetering Instrumentation. New 
2-page illustrated Bulletin B10 pre- 
sents features, characteristics, and op- 
eration of maker’s “Model 2540 Tele- 
metering Commutator Simulator” for 
testing telemetering equipment. 
Ralph M. Parsons Co., 185 W. Dayton 
St., Pasadena 2, Calif. 

494 or ry 


VHF Frequency Meter. New 4-page 
bulletin and 2-page list of users illus- 


trate and describe maker’s ‘Model 
FM-3” direct-reading VHF frequency 


meter for 20 to 640 Me.—Gertsch 
Products, Inc., 11846-48 Mississippi 
Ave., Los Angeles 25, Calif. 
Circle 495 on inquiry card 
Program Equalizer. New 2-page 
Zulletin C-1022 describes and _ illus- 
trates maker’s “Type 4031-B” pro- 
gram equalizer for sound and elec- 
tronic laboratories—Cinema _  Engi- 
neering Co., 1510 W. Verdugo Ave., 
3urbank, Calif. 
Circle 496 on inquiry card 
Electronic Kits. New 4-page bulletin 
and 2-page insert describe and illus- 
trate maker’s kits for audio, video, 
and amplifier instruments. Includes 
information on transformers and re- 
sistors.—_Heath Co., Benton Harbor, 
Mich. 
Circle 497 on rd. 
Transfer Circuits. New 12-page is- 
sue Vol. 2 No. 4 of “Lenkurt Demod- 
ulator” features article on circuits for 
automatic transfer of point-to-point 
radio equipment in event of equip- 
ment failure.—Lenkurt Electric Co., 
San Carlos, Calif. 
Circle 498 on inquiry card. 
Carrier-system Levels. New 8-page 
Vol. 2 No. 5 issue of “The Lenkurt 
Demodulator” discusses factors af- 
fecting levels in carrier terminals. 
Lenkurt Electric Co., San Carlos, 
Calif. 
e 499 on inquiry card 
RF Attenuation Filters. New 12- 
page Catalog NB-148 describes and 
illustrates portion of maker’s large 
line of ‘‘Quietone” filters for radio- 
frequency attenuation in electronic 
and electrical equipment.—Cornell- 
Dubilier Electric Corp., South Plain- 
field, N. J. 
Circle 500 on inquiry card 
Message Repeater. New brochure 
presents features and specifications of 
new “Magneloop” endless-magnetic- 
tape recorder for intermittent or con- 
tinuous message announcement.—Am- 
plifier Corp. of America, 398 Broad- 
way, New York, N. Y. 
Circle 501 on inquiry card 


ELECTRICAL & ELECTRONIC 
INSTRUMENTS 


Magnetic Amplifiers. New 8-page 
illustrated Bulletin GEA-5950_ pre- 
sents features, principles. operation, 
and specifications for maker’s “Ampli- 
stat” self-saturating magnetic ampli- 
fiers for high-gain d-c. amplification. 
~General Electric, Schenectady 5, 
e 502 on inquiry card 


Electrical Indicating Instruments. 
New 32-page bulletin describes and 
illustrates maker’s ruggedized, her- 
metically sealed, and standard elec- 
trical permanent-magnet moving-coil 
indicators. Also described are null in- 
dicators, direct-reading fluxmeter, me- 
ter tester, elapsed-time indicators, and 
induction soldering unit.—Marion 
Electrical Instrument Co., Manches- 
ter, New Hampshire. 

Circle 50 s ing rd 

Variable High- and Low-pass Filter. 
New 2-page Bulletin C-1021 describes 
and illustrates maker’s “Type 6517-D” 
high- and low-pass _filter.—Cinema 
Engineering Co., 1510 W. Verdugo 
Ave., Burbank, Calif. 

Circle 504 on inquiry card 

Electrostatic Neutralizer. New 8- 

page Bulletin 125 describes and illus- 





trates maker’s “Magic Wand” elec- 
trostatic neutralizer that uses induc- 
tion principle. Includes applications. 
Herman H. Sticht Co., Ine., 27 Park 
Place, New York 17, N.Y. 
Circle 505 on inquiry card 
Groundometers. New 4-page Bulle- 
tin 171 describes, illustrates, and gives 
uses of maker’s “Type W4 Ground- 
ometer” for measurement of low-re- 
sistance ground paths.—Borden En- 
gineering Co., New Providence, N.J. 
Circle 506 on inquiry card 
Galvanometers. New 2-page Bulle- 
tin 300 describes and illustrates mak- 
er’s “Type W” DC galvanometer with 
two ranges—5-0-5 volts and 25-0-25 
microamps.—Borden Engineering Co., 
New Providence, N. J. 
Circle 507 dn inquiry card 
Electronic Test Equipment. New 12- 
page brochure describes and_ illus- 
trates maker’s line of electronic test 
equipment—low-frequency “Q” indi- 
cator, incremental inductance bridge, 
power supplies, megohmeter, etc.— 
Freed Transformer, Co., Inc., 1718-36 
Weirfield St., Brooklyn 27, N.Y. 
Circle 508 on inauiry card 
Decade Amplifier. New 2-page Bul- 
letin 3-53 describes and _ illustrates 
maker’s decade amplifier with gains 
of 40, 60, and 80 db. Also describes 
and illustrates maker’s plug-in ampli- 
fier system.—Kalbfell Laboratories, 
Inc., 1090 Morena Blvd., San Diego 10, 
Calif. 
Circle 509 on inquiry card. 
Electrical Instruments. New  20- 
page 50th-Anniversary brochure de- 
scribes company development, facili- 
ties, outlook, and products (circuit 
breakers, switchgear, watthour me- 
ters, etc.).—Roller-Smith Corp., Beth- 
lehem, Pa. 
Circle 510 on inquiry card 


POWER SUPPLIES 


Voltage-sensitive Control. New bul- 
letin describes and illustrates maker’s 
“Sensivolt,” a static, a-c. voltage-sen- 
sitive control or circuit capable of 
handling large amounts of power. In- 
cludes design features and applica- 
tions.—-Sola Electric Co., 4633 W. 16 
St., Chicago 50, Ill. 

Circle SII on ard 

Noise Suppressor. New 2-page bul- 
letin illustrates and describes maker’s 
“Model SNS” noise suppressor for 
telephone circuits. Includes uses and 
typical installation.—Special Products 
Co., Silver Spring, Md. 

Circle 512 on inquiry card 

Voltage Regulator. New Vol. 1 No. 
3 issue of “News Currents” describes 
development of new “Regohm” volt- 
age regulator with resistance of only 
0.01 ohm.—FElectric Regulator Corp., 
Ruby & Emerald St., Norwalk, Conn. 

Circle 513 on inquiry card 

High-current Test Unit. New 12- 
page booklet illustrates importance of 
current-actuated protective devices 
(overload relays, circuit breakers) and 
gives instructions for testing and cali- 
brating them with maker’s high-cur- 
rent test unit.—Multi-Amp_ Corp., 
Harrison, N. J. 

514 

Meter Testing Power Supply. New 
8-page illustrated Bulletin 62, gives 
information, specifications, operation, 
and installation of maker’s meter test- 
ing power supply for single-phase cur- 


cco 


product 


Why HELICOID Gages Prove 
So Dependable, So Much longer... 


@ Hydrostatic testing of valves on production lines gives gages a continu- 
ous workout. Every few minutes, all day long, high pressure water is run 
into valve after valve. Each time the gage surges up, levels off, and then 


suddenly drops back to zero. 

Wear on gear teeth would be a constant headache—BUT not with a 
HELICOID Gage because—it doesn’t have teeth! A simple stainless 
steel roller and long life cam absorb the surges and practically eliminate 
wear. Consequently, a HELICOID Gage after thousands of cycles is just 
as good as the day it was made. 

Here you see Helicoid Gages on a hydraulic application. You can also get 
HELICOID Gages for pressure, vacuum, or compound service —inall pressure 
ranges; in various sizes and shapes; with black, white, and radiant faces; wall, 
stem, flush, and panel mountings, or flangeless cases. 

Write today for full details on HELICOID Gages 
—they retain original accuracy longer, last longer, 


cost less per gage, per year. HELICOID 
Pressure 
e 
HELICOID GAGE DIVISION Vacuum 
AMERICAN CHAIN & CABLE GAGES 


929 Connecticut Avenue * Bridgeport 2, Connecticut 
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on coal cutters 


Fittings on the hydraulic system of the 
famous Universal Coal Cutter, manufac- 
tured by The Jeffrey Mfg. Co., Columbus, 
Ohio, are PARKER trouble-free Triple-lok. 


Tube 6 up...Foget 06...wirn ances 


TROUBLE-FREE TRIPLE-LOK FITTINGS 


Few machines get rougher use than coal cutters in 
coal mines. Subjected to severe vibration, caused 
by the action of the cutting head, and operating 
under the most adverse conditions, all parts must 
be ruggedly built, including the hydraulic system. 

You'll find Parker Triple-lok Fittings on coal 
cutters and many other machines used in rough, 
rugged service because they are leakproof under 


the severest conditions of vibration, elevated tem- 


leakproof Tube Fittings [ 
. ee 
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acer, 
Precision Mark of | Dox 
tlm 


peratures, high pressures and repeated assembly. 
Parker Fittings meet the specifications of the 
A.S.M.E. Code for Pressure Piping, as well as 
J.1.C. and S.A.E. standards. 

So tube it up and forget it... with Parker 
Triple-lok Fittings. Ask your Parker Distributor 
for Tube Fitting Catalog 4300, or write ‘The 
PARKER Appliance Company, 17325 Euclid 


Avenue, Cleveland 12, Ohio. 


oleae 


| i TUBE FITTINGS « VALVES « O-RINGS 


Plants in Cleveland e¢ Los Angeles ¢ Eaton, Ohio © Berea, Ky 
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This does it 


im 


Triple-lok . . . 3-piece 
flare fitting famous for 
its sleeve ... the easi- 
est way to install tub- 
ing systems. Made in 
brass, steel, stainless 
steel, aluminum alloy. 





arker 


INDUSTRIAL TUBE FITTING 
STOCKS CARRIED BY 
AKRON 9, O.—B. W. Rogers Co., 850 So. High St. 





ARDMORE, Pa. —Louis H. Hein Co., 15 West Lancaster Ave. 


BALTIMORE 13, Md.—Carey Machinery & Supply Co. 
3501 Brehms Lane 


BALTIMORE 5, Md. — Whitehead Metal Products Co. 
4300 E. Monument St. 


BEAUMONT, Tex. —Standard Brass & Mfg. Co., 705 Milam St. 
BOSTON 15, Mass.—A. E. Borden Co., 176 Brookline Ave. 
BRYSON CITY, N.C.— Wallace Co. of Carolina, P.O. Box 572 


BUFFALO 7, N. Y.— Whitehead Metal Products Co. 
2128 Eimwood Ave. 


CAMBRIDGE 39, Mass. — Whitehead Metal Products Co. 
281 Albany St. 


CEDAR RAPIDS, la.—Globe Machinery & Supply Co. 
309 8th Ave., S. E. 


CHICAGO 14, IIl.—Wallace Tube Co., 1300 Diversey Pkwy. 
CINCINNATI 29, O.—Williams & Co., 3231 Fredonia Ave. 


CLEVELAND 14, O.—W. M. Pattison Supply Co. 
777 Rockwell Ave. 


CLEVELAND 15, O.—B. W. Rogers Co., 1900 Euclid Ave. 
CLEVELAND 14, O.—Williams & Co., 3700 Perkins Ave. 
COLUMBUS 8, O.—Williams & Co., 851 Williams Ave. 


DALLAS 9, Tex. — Metal Goods Corp., 6211 Cedar Springs Rd. 


DAVENPORT, lta.—Globe Machinery & Supply Co. 
410 East Second St. 


DAYTON 10, O.—J. N. Fauver Co., 1534 Keystone Ave. 
DENVER 2, Colo. —Metal Goods Corp., 2425 Wainut St. 


DES MOINES 6, la.—Globe Machinery & Supply Co. 
East First & Court Ave. 


DETROIT 1, Mich. —J. N. Fauver Co., 49 West Hancock St. 


HARRISON, N. J.— Whitehead Metal Products Co. 
1000 South Fourth Ave. 


HOUSTON 3, Tex. —Metal Goods Corp., 711 Milby St. 


HOUSTON 1, Tex. — Standard Brass & Mfg. Co. 
2018 Franklin St. 


INDIANAPOLIS 27, Ind.—Korhumel Steel & Aluminum Co. 


3562 Shelby St. 


JACKSONVILLE, Fla.—Florida Metals Inc. 
2937 Strickiond St. 


KANSAS CITY 16, Mo. — Metal Goods Corp., 1300 Burlington 


Ave., North Kansas City 


KNOXVILLE 5, Tenn. — Leinart Engineering Co. 
412 E. 5th Ave. 


LOS ANGELES 4, Cal. —Haskel Engineering & Supply Co. 
721 W. Broadway, Glendale 


LOS ANGELES 12, Cal. — Metropolitan Supply Co. 
353 East 2nd St. 


MEMPHIS, Tenn. —J. E. Dilworth Co., 730 South Third St. 
MILWAUKEE 3, Wis. —Morman Belting & Supply Co. 

522 W. State St. 
MILWAUKEE 4, Wis. — Wallace Cos. of Wisconsin 

838 So. 6th St. 


MINNEAPOLIS 15, Minn. — Vincent Brass & Copper Co. 
124 Twelfth Ave., So. 


NEW ORLEANS 12, La.—Metal Goods Corp., 432 Julia St 
NEWPORT NEWS, Va. — Noland Co., 27th St. & Virginia Ave 
NEW YORK 12, N. Y.—Nielsen Hydraulic Equipment, inc. 


298 Lafayette St. 
NEW YORK 14, N. ¥Y.— Whitehead Meta! Products Co. 
303 West 10th St. 


PHILADELPHIA 40, Pa. —Whiteheod Metal Products Co. 
1955 Hunting Park Ave. 


PITTSBURGH 33, Pa. — Williams & Co., 901 Pennsylvania Ave 


PORTLAND 10, Ore. —Hydraulic Power Equipment Co. 
2316 N. W. Savier St. 


ROANOKE 10, Va.—Noland Company, 11 Salem Ave. 
ROCKFORD, Ill. — Rockford Tool & Transmission Co. 
02 Broadway 
SALT LAKE City 4, Utah—Pace-Turpin & Company 
726 South Third, West 
SAN FRANCISCO 3, Cal. —General Machinery & Sup. Co 
1346 Folsom St. 


SEATTLE 9, Wash. —Palmer Supply Co., 222 Westiake, N. 


SHREVEPORT, La. —Standard Brass & Mfg. Co. 
1557 Texas Ave. 


ST. LOUIS 15, Mo. —Metal Goods Corp., 5239 Brown Ave 


SYRACUSE 4, N. Y.—Whiteheod Metal Products Co. 
207 W. Taylor St. 


TOLEDO 2, O.—Williams & Co., 650 E. Woodruff Ave 
TULSA, Okla. —Ardun Supply Co., 317 S. Detroit 
TULSA 3, Okla. —Metal Goods Corp., 302 North Boston 
CANADA — Railway & Power Engineering Corp. Ltd. 
EXPORT — Mercator Corp., 438 Walnut St., Reading, Pa. 


For more informat e 129 on inquiry card. 


j}dio and 


|Ine., Middletown, N. Y. 
rcle 519 on inquiry 


| dling 


lof “W.S. Rockwell 


| tube-fittings. 
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rent, voltage, and power-factor tests. 
The Eastern Specialty Co., Phila. 
40, Pa. 
Circle 515 on inquiry 


OSCILLATORS 
Oscillator. New 4-page bulletin de- 
scribes and illustrates maker’s de- 
cade-switched sweeping oscillator that 
covers range from 10 to 100 Me. in 
10-Me. steps.—Decade Instrument Co., 
Box 153, Caldwell, N. J. 
Circle 516 on inquiry i 
Audio-frequency Oscillator. New 2- 
page illustrated brochure presents 
features and specifications of maker’s 
“Model 665” R-C-tuned AF oscillator. 
Also described is maker’s selenium- 
rectifier test set.—Jackson Electrical 
Instrument Co., 16 S. Patterson Blvd., 
Dayton 2, Ohio. 
Circle 517 on inquiry card 
Signal Generator. New issue of 
“Hewlett-Packard Journal” (Vol. 4, 
No. 7-8) features article on maker’s 
signal generator for aeronautical ra- 
UHF television. Hewlett- 
*ackard Co., 395 Page Mill Rd., Palo 
Alto, Calif. 
Circle 518 


VALVES 

Control Valves. New 44-page Cata 
log CV53 presents specifications, bod- 
ies, inner valves, diaphragm motors, 
and accessories for maker’s large line 
of control valves—sweep flow, angle 
vaives, Saunders bodies, high-pres- 
sure, 3-way, etc.—Kieley & Mueller, 


Ci rd 


Bellows-sealed Valves. New 2-page 


| Specification Sheet 424 illustrates and 


on 


describes maker’s new “Type 27” on- 
off bellows-sealed fuel valve for han- 
volatile and toxic mediums. 
Minneapolis-Honeywell Regulator Co., 
Sta. 64, Industrial Div., Phila. 44, Pa. 
Circle 520 or juiry card 
Butterfly Valves. New 4-page issue 
Valve News” de- 
scribes and illustrates maker’s valves 
and production facilities.—W.S. Rock- 
well Co., 198 Eliot St., Fairfield, Conn. 
Circle $21 on inquiry card 


€ 


Solenoid Pilot Valves. New 4-page 


| Bulletin PB describes and illustrates 


maker’s solenoid-operated pilot con- 


| trol valve for air, fluids, and gases. 


Valvair Corp., 454 Morgan St., Akron 
11, Ohio. 

Circle 522 or Juiry ca 

Cycle-controlling Valves. New 4- 

page Folder C describes and _ illus- 
trates maker’s cycle-controller valves 
for rubber and plastic industries. 
Sinclair-Collins Valve Co., 454 Mor 
gan Ave., Akron 11, Ohio. 

4 e 523 r na ry yd 


TUBING, FITTINGS 

Precision Tubing. Two new illus- 
trated bulletins describe electrical ap- 
plications of maker’s small tubing in 
metal-shielded wires, antennas, point 
ers, etc.—Precision Tube Co., Ine., 
North Wales, Pa. 

Circle 524 on inquiry card 

Flared Tube Fittings. New Catalog 
K-151 combines both parts specifica- 
tions and technical data on maker’s 
“Koncentrik” stainless-steel flared 
Includes performance 


data and installation procedure._-The 
Special Screw Products Co., 5445 Dun 
ham Road, Bedford, Ohio. 

525 nquiry ca 


AIR, WATER 


Pumps, Compressors. New 6-page 
Bulletin 546 describes and illustrates 
maker’s 21 models of centrifugal 
pumps and  compressors.-—Pennsyl 
vania Pump & Compressor Co., East- 
on, Pa, 

526 y ca 

Compressors. New 6-page Bulletin 
600 describes and illustrates maker's 
“Oilfreair and Oilfregas” compressors 
with steel-backed carbon cylinder-liner 
for oil-free air.—-Pennsylvania Pump 
& Compressor Co., Easton, Pa. 

e 527 juiry card 

Air Line, Vapor Purifier. New 2 
page Bulletin 200 describes and illus 
trates maker’s line-type “Hi-ef” puri 
fier for filtering and cleaning air and 
vapor lines.—-V. D. Anderson Co., 1935 
W. 96 St., Cleveland 2, Ohio. 

¢ e 528 juiry card 


Rotary Air Pumps. New 2-page Bul 
letin 125 gives design and perform 
ance data on maker’s rotary oil-less 
air pumps that deliver oil-free air.— 
Gast Manufacturing Corp., Benton 
Harbor, Mich. 

Circle 529 on inquiry card 

Demineralizer. New 2-page catalog 
sheet describes and illustrates mak 
er’s “M-100 Mono-Column” demineral- 
izer.-Penfield Manufacturing Co., 
Inc., 19 High School Ave., Meriden, 
Conn, 

530 


TRANSISTORS, DIODES 
Transistors. New 8-page illustrated 
Form SCD-104 presents features, op 
eration, and characteristics of mak- 
er’s four new — transistors—Types 
2N32, 2N33, 2N34, and 2N35.—-RCA, 
Tube Dept., Harrison, N. J. 
( e 531 y wd 
Transistors. Set of three data sheets 
illustrates and describes new N-P-N 
junction transistors “Types 2517, 2520, 
and 2525” made by Germanium Prod 
ucts Corp. and available from—Fed 
erated Semi-Conductor Co., 66 Dey 
St., New York 7, N. Y. 
rcle 532 r y 


Transistors. Set of three 4-page il 
lustrated data brochures present fea 
tures, characteristics, and operation 
of maker’s contact-type and P-N-P 
junction transistors.-Raytheon Mfg. 
Co., Receiving Tube Div., Newton, 
Mass. 

533 

Transistors. New 4-page mimeo 
graphed brochure presents, illustrates, 
and describes maker’s “Types RR14, 
RR20, and RR21” PNP junction tran 
sistors. Includes ratings and charac 
teristics.—Radio [eceptor Co., Ine., 
srooklyn, N. Y. 

f 534 


New 4-page 
Bulletin GD-1 illustrates and describes 


Germanium Diodes. 
maker’s new line of germanium vac 
uum-impregnated diodes. Includes 
specifications, features.—- International 
Rectifier Corp., 1521 FE. Grand Ave., 
El Segundo, Calif. 
Circle 535 
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needed for 


Design * Development * Research 


¥ 


N 


© Replies strictly 
confidential 

@ Interviews arranged 
ot our expense 

@ Household goods moyv- 
ing expenses paid. 


— Gi 


: 
Z 


Our continuing expansion 
program offers... 

the KEY to your 

FUTURE in fields of 

V Process Control 

V¥ Automatic Data Handling 


Vv Magnetic Recording 


Engineering Kecearch ffgavreiated 


1902 W. Minnehaha Ave. 


You will enjoy 
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RESISTORS, 
POTENTIOMETERS 


Transducers, Components. New 32 
page bulletin describes and illustrates 
maker’s potentiometers, miniature PM 
motors, electronic transducers for 
temp. and press., switches, and other 
components for instruments and elec 
tronic equipment.—Pacific Instru- 
ments & Controls Co., 2315 Westwood 
Blvd., Los Angeles 64, Calif. 

536 y { 


Resistors, Rheostats. New 2-page 
March issue of “Ohmite News” fea 
tures articles on maker’s rheostats 
meeting MIL-R-22 requirements, thin 
resistors, “Type AB” potentiometers, 
and tandem coupling kits.—-Ohmite 
Mfg., Co., 4835 Flournoy St., Chicago 
44, Ill. 
537 


Carbon Film Resistors. New 6-page 
folder gives description and _ specifi- 
cations of maker’s “Stablohm” preci 
sion microcrystalline carbon film re 
sistors..-Chase Resistor Co., 9 Rivet 
St., Morristown, N. J. 

538 


High-resolution Potentiometers. 
New 4-page bulletin describes maker’s 
linear, ten-turn and precision poten- 
tiometers and potentiometer second 
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ary standards.—-Birklan Corp., 200 
Kast 3rd St., Mt. Vernon, N.Y 
539 or ard 


Potentiometers. New 2- 
page illustrated Bulletin 101-A_ pre- 
sents features and specifications of 
maker’s “Spiralpot” multi-turn po- 
tentiometer. New Bulletin 107-A_ pre- 
sents “Universal Model 85196” preci- 
sion potentiometer for computer and 
servo systems.—G. M. Giannini & Co., 
Inc., Pasadena 1, Calif. 
Circle 540 


Precision 


Transistors. New 2-page illustrated 
Brochure ECG-1B presents physical 
and electrical specifications of mak- 
er’s “Types G11 and G11A” germa- 
nium transistors..-General Electric 
Co., Electronics Park, Syracuse 1, 
N. Y. 

541 


Resistors. New bulletin illustrates 
and describes maker’s new “Permohm” 
precision wire-wound resistors, special 
and MIL-R-93A_ types. Includes re- 
sistance ranges and types available. 

Yonkers Industries, Inc., 28 School 
St., Yonkers, N. Y 

542 


Potentiometers. New 6-page_ illus- 
trated Brochure 10952 describes uni- 
tized construction of maker’s line of 
precision potentiometers including ap- 


plications, specifications and operation. 
Servotrol Co., 114 W. Illinois St., 
Chicago 10, Ill. 
Circle $43 on inquiry card 


Loading Resistor. New 2-page Bul- 
letin SA 7004 illustrates and describes 
maker’s “Type TT 148” loading re- 
sistor for up to 2500-hp tests. Includes 
characteristics, features, and construc- 
tion.—Westinghouse Electric Corp., 
T & G Div., E. Pittsburgh, Pa. 

e 544 nquiry ra 


Power Rheostats. New 24-page Bul- 
letin 60a describes and illustrates 
maker’s “Vitrohm” pressed steel rheo- 
stats, rectangular cast iron rheostats, 
and face plate rheostats. Includes 
mountings, accessories, weights, di- 
mensions, and ordering information. 

Ward Leonard Electric Co., Mount 
Vernon, N. Y. 

Circle 545 on inquiry card 


New 
bulletins 


Resistors. 
contains 5 


14-page brochure 
illustrating and 
describing maker’s “Nobleloy” and 
“Carbomite” resistors. Includes re- 
sistance values and electrical charac- 
teristics.—Continental Carbon  Ince., 
13900 Lorain Ave., Cleveland 11, Ohio. 
Circle 546 nquiry card 


Resistors. New 2-page Bulletin 108 
describes maker’s “Nobeloy” X-type 
precision resistors. Includes construc- 
tion, features, and valves.—Continen- 
tal Carbon, Inc., 13900 Lorain Ave., 
Cleveland 11, Ohio. 

Circle 547 on ing 


CAPACITORS 


Capacitors. New 16-page brochure 
illustrates and describes maker’s 
“West Cap” capacitors. Includes 
mountings, models, characteristics.- 
San Fernando Electric Mfg. Co., 12900 
Foothill Blvd., San Fernando, Calif. 

Circle 548 on inquiry card 


Suppression Capacitors. New 6-page 
illustrated Bulletin 651 describes mak- 
er’s feed-through suppression capaci- 
tors. Includes characteristics.—Stup- 
akoff Ceramic & Mfg. Co., Latrobe, 
gh 

Circle 549 


Capacitors. New 20-page catalog 
covers many of maker’s standard mil- 
itary and commercial paper-dielectric 
capacitors. Includes charts of insula- 
tion resistance and capacitance change 
vs. temperature.—National Capacitor 
Co., 585 Washington St., Quincy 69, 
Mass. 

Circle 550 on inquiry card 


Capacitors. New 
5934-3-53 describes and_ illustrates 
maker’s new line of subminiature 
metal-clad capacitors with silicone end 
seals and a solid dielectric for oper- 
zation from minus 55 to plus 125 deg. 
C. Includes ratings, case sizes and 
typical applications.—General Electric 
Corp., Schenectady, N. Y. 

551 y ca 


4-page Bulletin 


Miniature Paper Capacitors. New 6- 
page Bulletin NB-147 illustrates and 
gives characteristics and types of 
maker’s miniaturized tubular metal- 
cased capacitors designed to meet 
rigid and severe operating require- 
ments where space limitations are an 








Just Published— 


the “Instrument Electronics” book 


Electronic Circuitry 





for 


Instruments and Equipment 
By Milton H. Aronson 


Technical Editor, Instruments 


— @—_ 


The first’ book of its kind 


A Complete home-study TEXT and COURSE, with 458 
multiple-choice home-study test items on basic electronic 
circuitry for instruments, communications, TV, laboratory 
apparatus, and military equipment. (Printed serially in 
Instruments as “Instrument Electronics.’’) 


Wound Core Bulletin 


Write for new Bulletin WC-353, containing latest 
information on Thomas & Skinner Wound “C” 
and Toroidal Cores. Complete with specifica- 
tions and value graphs. Standard sizes available 
from stock—special shapes designed to specifi- 


Cloth, viii + 8310 pages; 5% x 8% 
inches; 215 illustrations; 458 test 
items; 10 tables; comprehensive index. 


a ca ae 
$4.00 Postpaid 


cations. 


For latest data on T & S stamped OrthoSil lami- 
nations, write for Bulletin L-752. 


(Payment must accompany order) 





Instruments Publishing Company 
921 Ridge Ave., Pittsburgh 12, Pa. 





important factor. — Cornell-Dubilier 
Corp., South Plainfield, N. J. 
Circle 552 on inquiry card 


Metallized-Paper Capacitors. New 
4-page Bulletin HTMP252 announces 
maker’s high-temperature metallized- 
paper miniature capacitors capable of 
operating at full voltage rating at 
100 deg. C. Contains standard listings 
and _ specifications.—Aerovox Corp., 
New Bedford, Mass. 

Circle 553 


RELAYS, SWITCHES 


Relays, Contactors, Motors. New 24- 
page Catalog 122 describes and illus- 
trates maker’s large line of relays, 
contactors, and shaded-pole motors. 
Relay and contactor types include 
power, plate, latching, impulse, min- 
lature, sealed, ete.—Potter & Brum- 
field, Princeton, Ind. 

Circle 554 on Juiry card 


nin fi rd 


Switches, Terminal Blocks. New 20- 
page Catalog 14 describes and illus- 
trates maker’s terminal blocks and 
switches.—Kulka Electric Mfg. Co., 
Ine., Mt. Vernon, N.Y. 

E e 555 on ing ard 

Coaxial Switches. New 26-page il- 
lustrated brochure presents character- 
istics and features of maker’s line of 
coaxial switches. Also described are 
antennas, hot-air valves, and match- 
ing networks.—Transco Products, Inc., 
12210 Nebraska Ave., Los Angeles, 
Calif. 

556 on inquiry ca 


Mercury Switches. New 4-page Bul- 


f 


ietin M-12 illustrates and describes 
maker’s positive-contact hermetically- 
sealed glass-tube mercury switches. 
Includes special types available. 
Powrex Switch Co., P.O. Box 206 B, 
Watertown 72, Mass. 

Circle 557 on ir 


Thermal Relays. New 4-page Bulle- 
tin 30 illustrates and describes 
maker’s miniature and octal size 
thermal time-delay relays of hermeti- 
cally sealed adjustable type. Includes 
cut-away views of the mechanism and 
metal shell, operating characteristics, 
and specifications.-G-V Controls Inc., 
28 Hollywood Plaza, E. Orange, N. J. 

Circle 558 { 


DELAY LINES 


Delay Lines. New 16-page bulletin 
describes, illustrates, and lists prices 
of maker’s line of stock delay lines. 
Electronics Systems Co., 578 East 161 
St., New York 56, N.Y. 

e 559 y 


Delay Lines. New 4-page illustrated 
Catalog D2/53 presents features, re- 
sponse, applications, and specifica- 
tions of maker’s high-impedance delay 
cables with magnetic core.—-Columbia 
Technical Corp., 5 E. 57 St., New York 
2A, Ne Xe 

560 


ELECTRICAL & ELECTRONIC 
COMPONENTS 


Subminiature Indicator Lights. New 
4-page Folder L-153 illustrates and 
describes maker’s subminiature indica- 
tor lights for plastic-plate edge light- 


Specialists in Magnetic Materials 


THOMAS & SKINNER 


Steel Products Company, Inc. 
1118 EAST 23RD STREET 


INDIANAPOLIS 7, INDIANA 


ing.—Dialight Corp., 58 Stewart Ave., 
Brooklyn St. 1 
561 


Magnetic Powders. New &-page i! 
lustrated Catalog 354 covers technical 
data, photomicrographs, frequency 
versus Q charts, permeability rating 
graphs, etc., on uses and applications 
of annealed carbonyl iron powders, 
hydrogen reduced iron powders, and 
magnitudes.— Magnetic Powders, Inc., 
1001 Fairview Ave., Johnsonburg, Pa. 

( e 562 on ir y card 


Autotransformer. New 12-page Bul- 
letin 424-M describes, illustrates, and 
gives dimensiens and prices of mak 
er’s “Variac” continuously adjustable 
autotransformers.—General Radio 
Co., 275 Masachusetts Ave., Cam- 
bridge 29, Mass. 

e 563 


Autotransformers. New issue of 
“General Radio Experimenter” Vol. 
27, No. 11, features article on “Dura 
trak” brush-track surface for mak 
er’s “Variac” autotransformers.—-Gen 
eral Radio Co., Cambridge, Mass. 


Transformers. New 28-page_ illus- 
trated Catalog TR-53 presents fea 
tures and specifications of more than 
500 transformers, including audio, ra 
dio, industrial, miniature,  toroids, 
pulse, ete.--Triad Transformers Corp., 
4055 Redwood Ave., Venice, Calif. 

565 : 


Laminated Phenolic Nameplates. 
New 2-page bulletin describes maker’s 
laminated phenolic nameplates for 
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product identification.—Hermes Plas- 
tics, Inc., 13-19 University Place, New 
York 3, N.Y. 

rcle $66 or 


Microwave Materials and Compo- 
nents. New 16-page bulletin describes 
and illustrates maker’s microwave 
materials and components.—Henry L. 
Crowley & Co., Inc., 1 Central Ave., 
West Orange, N. J. 

Circle 567 r 


Conductive Shielding Paint. New 2- 
page leaflet MR11 describes maker’s 
new electrically conductive “RS12” 
shielding “Micropaint” for glass TV 
picture tubes and other electronic 
shielding uses.—Micro-Circuits Co., 
New Buffalo, Mich. 

Circle 568 on ing 


Cathode-ray-tube Phosphors. New 
4-page Vol. 1, No. 7 issue of “Sylvania 
Engineering Information Service” 
gives detailed information on cathode- 
ray-tube phosphors including color, 
persistence, uses, spectral curves, etc. 

Sylvania Electric Products Inc., Ra- 
dio Tube Div., Emporium, Pa. 

Circle 569 on inquiry card 


Special Transformers. New 2-page 
brochure presents maker’s “Zero” 
phase-shift computer reference-volt- 
age transformers, pulse transformers, 
toroidal transformers, ete.—Trans- 
formers Inc., 532 North St., Endicott, 
MN. Es 

e 570 


Sealed Transformers. New 4-page 
brochure describes and _ illustrates 
maker’s hermetically sealed trans- 
formers designed to military specifica- 
tions. Includes dimension chart.—Fer- 
ranti Electric Inc., 30 Rockefeller 
Plaza, New York 20, N. Y. 

e 571 


Electronic Components. New 16- 
page issue of “This Month” presents 
information on distributor’s line of 
electronic equipment. Includes air- 
craft type motor-generator, selenium 
rectifier assembly kit, Alnor pyrom- 
eters, and many components.—Her- 
bach & Rademan Inc., 1204 Arch St., 
Phila. 7, Pa. 

Circle 572 on inquiry card 


Glass-to-metal Seal. New 24-page 
Bulletin 145 is treatise on subject of 
glass-to-metal sealing with “Kovar” 
for hermetically sealing many types 
of electronic components, Includes 
techniques, phase transformation of 
“Kovar,” dimensions, and specifica- 
tions.—Stupakoff Ceramic & Mfg. Co., 


Latrobe, Pa. 


e 573 on inquiry card 


Encapsulating Material. Two new 
4-page illustrated brochures present 
maker’s “Calresin CPC” encapsulation 
compared for cushioning, mounting, 
etc. Includes properties and applica- 
tions.—Calresin Corp., 333 N. Santa 
Anita Ave., Arcadia, Calif. 

e 574 ry card 





POSITION WANTED 
Instrument Department Supervisor 
with direct personal experience in 
all phases of chemical plant instru- 
mentation including training of in- 
strument men, pH, Oxidation, Re- 
duction, Potential, Electrolytic Con- 
ductivity and development and ap- 
plication of special instruments. 
Desire similar but more responsible 
position. Please reply to Box 239, 
Instruments Publishing Company, 
921 Ridge Ave., Pittsburgh 12, 
Penna. 











WANTED INSTRUMENT ENGI- 
NEER: Engineering Design per- 
taining to instruments. Field work 
on instrument problems and devel- 
opment. Experience or special 
training preferred. Modern expand- 
ing chemical plant in Ohio Valley, 
West Virginia panhandle. Congen- 
ial management, excellent future 
possibilities. Columbia-Southern 
Chemical Corporation, Subsidiary 
of Pittsburgh Plate Com- 
pany, New Martinsville, West Vir- 


Glass 


ginia. 

















For—FACSIMILE—RADIO 





WANTED 


To Manufacture and Sell—Electronic Accessory Items 

TELEPHONE—TELEVISION 

Note—We have a special immediate need of Facsimile 
Equipment for Intra-Office and Plant use. 


Will furnish capital if necessary to complete desirable developments. 


What have you to offer 


RADIO ENGINEERING COMPANY 
Inquirer Bldg., Phila. 30, Pa. 
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Electrical Embedment Resin. New 
8-page illustrated brochure describes 
maker’s “Scotchcast” resin no. 1 
which is poured in liquid form around 
electrical components for insulation 
and protection.—Minnesota Mining & 
Manufacturing Co., St. Paul 6, Minn. 


Circle 575 on inquiry card 


Slip Rings, Commutators. New 4- 
page illustrated brochure describes 
maker’s precision slip-ring assemblies 
and commutators for electric and 
electronic instruments.—Electro Tec 
Corp., S. Hackensack, N. J. 

Circle 576 on inquiry card 


Shock Mounting Systems. New 16- 
page Bulletin 750 illustrates develop- 
ment of all-metal engineered mounting 
systems for maximum isolation and 
shock protection of electronic equip- 
ment. Includes illustrations of ‘Met- 
L-Flex” unit mounts.—Robinson Avia- 
tion Inc., Teterboro, N. J. 


Circle 577 on inquiry card 


Fuse Clip. New 2-page bulletin il- 
lustrates and describes maker’s lock- 
ing and ejector fuse clips for ferrule 
components. Includes dimensions.— 
Atlas Electronics Mfg. Co., 312 Stuart 
St., Boston 16, Mass. 

Circle 578 on inquiry « 


Subminiature Indicator Lights. New 
4-page Folder L-153 illustrates and 
describes subminiature indicator lights 
with various features.—E. Greene, 
Dialight Corp., 58 Stewart Ave., 
Brooklyn 37, N. Y. 

Circle 579 on 


Multi-contact Connectors. New 2- 
page Bulletin KH-1 covers maker’s 
hermetically-sealed type KH recepta- 
cle and type RKH plug. Includes di- 
mensions and sketches.—-Cannon Elec- 
tric Co., 3209 Humboldt St., Los An- 
geles 31, Calif. 

Circle 580 on inquiry card 


Copying Machine. New 8-page illus- 
trated Booklet A-2042 describes 
maker’s “Model 14 Copyflex” machine 
for rapid reproduction of papers, 
charts, etc. Gives operation, uses and 
features. Charles Bruning Co., Inc., 
125 North St., Teterboro, N. J. 

Circle 581 on inquiry card 


Phonograph. New 4-page bulletin il- 
lustrates and describes maker’s new 
phonograph development ‘Phono- 
Gard,” which protects phonograph 
pickup head. Shows applications, op- 
eration, and models.—Grayline Engi- 
neering Co., 12233 Avenue O, Chicago 
33, Ill 

e 582 


Electric Immersion Heaters. New 4- 
page Bulletin 15 describes and illus- 
trates maker’s “Vitreosil” electric im- 
mersion heaters of fused silica for 
heating acid baths. Includes features, 
applications, specifications, prices, and 
acid containers.—The Thermal Syndi- 
cate, Ltd., 14 Bixley Heath, Lynbrook. 
N.. ¥; 

Circle 583 on inquiry card. 





Multi-contact Connectors. New 4 C st ey: ag 
page issue of “Amphenol Engineering 
News” Vol. 6 No. 1 illustrates and 
describes applications of maker’s Possible co jump con 
multi-contact connectors for use in Sidon bag one 
various instruments. Also includes in- accessible. 
formation on new brochure “OK Meth- 
ods” for connector assembly.—Ameri- | bistable iat saad 
can Phenolic Corp., 1830 S. 54 Ave., | | 
Chicag 50. Ill Critical voltages 

cago ov, . isolated by wide 

rcle 584 or spacing. 








Directional Couplers. New issue Vol. 
4 No. 5-6 of “Hewlett-Packard Jour- 
al” fe: in cathel nr ) Connectors are spread out in an orderly row, giving a central 
na eatures ar tic e on makers 10- point of check where all leads are instantly accessible, identified 
and 20-db precision multihole direc- | by number and color-coding 
tional couplers, and new 3-db coupler. 
Includes specifications.—Hewlett- : ’ Arrange Alden Back 
Packard Co., 395 Page Mill Rd., Palo It’s as easy as this ——— Connectors in or- 
. ‘alj dJerly rc n back 
Alto, Calif. Modern design no longer tolerates a YOUR CHASSIS, 
Circle 585 y i “blind” connectors and congested rats 
nest wiring. Use Alden Back Connectors 
_ , ‘ to convert any chassis to plug-in, with 
Pulse Transformer, New bulletin 100% circuit accessibility. Its all done 
describes maker’s “Type Pt-1 Lab- with STANDARD components—-no de 
ana’? —~* ane aes uae en 3 sign headaches, no waits, no procurement 
trans” pulse transformer for u e in problems 
the microsecond and fractional micro- 
second ranges. Includes specifications. | 
Berkshire Laboratories, Beaver 
Pond Road, Lincoln, Mass. ALDEN BACK CONNECTORS 
Circle 586 on inquiry ca 





PATENTED If you require 


#462 - | slide-in guides, 


Si — on r > furnish 
_IF Transformers, Coils and Traps. | ’ rath ALDEN. SIDE 
New 8-page booklet illustrates and | ; is 4 RAIL, any length: also you Mount mating Alden 
describes maker’s printed-circuit IF ert can use ALDEN 5S -A- Back Connectors on 
ee = a . ils P - “ans -TV | UNIT LOCK which engages ALDEN LOCK 
transformers, coils, and traps fol | prepunched Back Frame to FRAME. It's pre- 
receivers with 41.25-Mc. sound I} and pull in and eject chassis. punched and tapped 
45.75-Me. picture IF. Includes dimen- to screw in the Back 
sional outlines, response characteris- | : Connectors. 
tics, application, and alignment.— | ’ 
eh : . . . i FOR FREE SAMPLE 
Tube Department, Radio Corporation | —_ ° rs $ 
also request free ‘‘Alden 


of America, Harrison, N. J. | Handbook’? 226 pages of tech- 
e 587 on ir y card . y! niques and components for Unie 


tized Plug-in Unit Construction, 


Pilot Lights. New 16-page Form 
L-151 illustrates and describes maker’s 


large line of enclosed and open pilot ve “a 
light assemblies, sockets, lamps, and ‘SE, EF 

lens holders.—The Dial Light Co. of | - ANNUNCIATOR 
America, 900 Broadway, New York 3, | 


SS 1 Automaric 
Continuous 
MISCELLANEOUS 1 SELr-SUPERVISED 


Meteorological, <Air-sampling  In- 
struments. New 30-page_ illustrated e VALVE 
Bulletin 41-0 presents principles and | ees CLOSED 
features of maker’s air-sampling Use This Single TURB 0 
equipment (wet impactor, bubbler . ‘ 
type, membrane filter, drum saengler, Standardized Unit T IL 
tc.) and meteorological instruments 
ielpononde senmienanore bridge, wie | For Normally ANK 
direction recorder, ete.)—Ralph M. 
Parsons Co., 135 W. Dayton St., Pasa- Open or Normally 
dena 2, Calif. Closed Field 


Circle 589 





4 ANOTHER 
Conditions “BIRT 
Explosive-driven Chopper. New 2- by SCAM 
page Leaflet 174-353 describes and e 
illustrates maker’s explosive-actuated 


destructor device for remote and rap- | The New THIRD DIMENSION 
id severance of lines, cables, ete. In Industrial Alarm System SAFETY! 


Beckman & Whitley, Inc., 1096 Sani 
rlos, Calif. The new ACS Circuit automatically The basic ACS Unit allows unlimited 
; = warns of failure of any component operating sequences . . . and each 
in the system itself! . . . thus assur- pluq-in may be used for either nor- 

Pantograph Engraver. New 12-page ing complete process supervision and mally OPEN or normally CLOSED field 
Catalog illustrates and describes mak- | protection without disturbing the signals. Immediate delivery from stock! 
er’s portable pantograph engraver remainder of the alarm system. Quick Write today for Catalog M-I. 


used for 2- and 3-dimensional engrav- "plug-in" replacement. 


ing and duplicating.—Mico Instrument P 
Co., 80 Trowbridge St., Cambridge 38, S A CORPORATION 3909 WwW. Irving Park 
Mass. C Chicago 18, Illinois 
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Product Index a 


For information on the following advertised products, write the product number on the postage-free card on page 92 





TEMPERATURE ELECTRICAL & ELECTRONIC INSTRUMENTS 


ri 


Pyrometer Controllers, General Electr te 
Portable Potentiometers, 

Temperature Controllers, 

Recording Potentiometer, W: 

Dynamaster Potentiometer Pyrometers, B 
Temperature, Pressure Recorders, 

Dynalog Electronic Potentiometers, Foxt 
“Electronic Link" Temp. Control, Whe: 
Precision Thermostats, 1. A. fd 
Thermocouple Wire, Leads, ( 
Mercury-actuated Thermometers, 

Rocket Combustion Testing, 

Thermostatic Bimetals, W. M 

Temperature Indicators, Flectr 

Thermistors, Bendix Friez, it 

Sealed Dial Thermometers, 

Thermowells, y Equipr 

Test Chambers, Bowser 7 

Temperature, Pressure wenitired Santen, 
Dial Thermometers, Ma siitown M# r 
Surface Temperature Pyrometer, 

Industrial Thermometers, Moe!|« nst r 
Autronic Temperature Recorder viii. . 
Thermometers, Pressure Gages, Wek t 


PRESSURE 


Precision Dial Manometers, Wallace & 
Pressure, Volume Gages 

Miniscale Gages, Hays Cort 

Pressure Switches, suge 
American Electronic Senenitier, 
Pressure, Temperature Requlators, 
Ratographic Miniature Indicators, | 
Precision Dial Pressure Goges, | He 
Manometers nstrument 
Manometers, 'v 
Pneumatic Transmitter, Penn Ir 
Pressure, Vacuum Gages, Mars} 
Pressure Regulator, Kenda! r 
Hg-column Vacuum Gages, Mos 
Piezoelectricity, Ultrasonics, Brush Els 
Helicoid Pressure, Vacuum Gages, Amer 
Pressure Gages, Acragage Cort 
Pressure Gages, Thermometers, Ma 


Ay ] +r 


teary 


FLOW 


Controlled-volume feng: Mi! 
Flow Meters, Ar wn Mete 

Flow Meters, Hays ¢ 

Flow Meters, U. S. Gauge 

Mass Flow Meters, Hagar 

Flow Tubes, Foster Engine 
Frequency Cenvertor "tal 
Orifice Plates, Daniel Orifice ten 
Flow Meters, Trin t Ir nent 
Liquid, Gas Flow ~rinconaihasiey Me 
Area Meters, Linameters, Penn | A 


WEIGHT, TORQUE 


Load, Torque Measurement, Hagan Cor 
SR-4 Load Cells, Baldwin | Hamiltor 
Pneumatic Weight Seennsiiniene, M 
Hydraulic Weighing System, A. H. Emery 
Standard Weights, Measures, ey, iten 


LEVEL 


Tankometer Hydrostatic Tank Gage, 
Electronic Level Control, | t, iten 


OPTICAL 


Optical Components, Vacuum Coatings, 


Optical Reticles, Surveying Instruments, Gurley 
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iter 


te 


Portable Potentiometers, Lewis Enaineering 
Unitized Pulse Control Equipment, Burr 


fal 


5 


9 


Pulse Generator, Gater, Delay, Flip- Flop, Man, Burr 


Stabiline Voltage Regulators, Superior Electric 
Voltmeters, Ammeters, U. S. Gauae, item 27 
UHF, SHF Signal Generators, Hewlett-Packard 
Wheatstone Bridge, Gray Instruments, item 62 
Volt-ohm-milliameter, Triplett. item 43 

Sealed Electric Indicators, Burlington, item 76 
Peak-to-peak Voltmeter, Measurements Cort 
Packaged Circuitry, The Walkirt C ter 
Electronic Circuitry Book, ‘tem |31 
Galvanometers, Laboratory, Special, 
Impedance Bridge, Amplifier, Brown E-M 


Teche 


SPEED 


Electronic Tachometer, Standard Ele 
Tachometers, Electronic Totalizers, 
Speed Recorder, Amthor Testing 


TIMING, COUNTING 


Timers, Counters, Eagie Signal, item é 
Timing Controller, Gotham Instrument tery 
Counters, Mechanical, Electrical, Veeder-R 
Time Switches, Timers, Automatic Electri 
Magnetic Impulse Counter, Kellogg Switch 
Electronic Counter, Timer, Berkeley-Beckman 
Timing Devices, R. W. Cramer, item 109 


COMPUTING 


Digital Computers, Burroug! 
Pipeline Network Analyzers, Stan 
Ball-Disk Integrator, Totalizer, Libra 


POWER SUPPLIES 


Constant Voltage Transformers, Sola, iter 


Power Supplies, Binding Posts, S 
Transducers, Power Supplies, Ser 
Ballast Current Regulators, Ampe 
Standard Cells, Eppley Laborat 


Regulated Power Supplies, | 


HUMIDITY 


tr 


Recording Psychrometer, Gotham |r 
Aminco-Dunmore Hygrometer, Ame: 
Hygrometers, Hydrometers, Moeller 


ANALYTICAL 


Gas Analyzers, Hays ( tem 26 
Combustible Gas Monitor, J 

Inert Gas Generators, Kemy 

X-ray Diffraction Analysis, 


Hydrometers, Weksler Therm 


TESTING, INSPECTION 


Inspectors’ Test Gauges, U. S em 27 


Scleroscope Hardness Tester, Shore Ir ment 
Granite Surface Plates, Collins roflat, iter 
Textile Testing Instruments, Gurley, item 100 


PROCESS CONTROL 


Control Valves, Fisher Gover tem | 
Precess Control, Ge 

Control Valves, Kieley & Mue 

Process Control Equipment, Br 


terr 

















= 
PRESSURE 
GAGES... 


Fine pressure gages should also 


be safe gages. 


Gages so built that in case of 
tube rupture no one will be in- 
jured. 

The Acragage has always been 
the safe gage, the gage with the 
solid front and full area blow- 
out dise. 


Catalog M-50 tells more about 
the safe ACRAGAGE. 


Send for your copy today. 


Th ACRAGAGE 
Corporation 











WAMPUS LANE + MILFORD, CONN. 


COOUERURORUOOOUOCCUCGUORHCGTUCRDCCOCORORCRCCRagCaEeD 
For more information circle 138 on inquiry card 


SCTRONICALLY REGULATED 


BORATORY 


BENCH 
MODEL 25 


stabas le INPUT: 105 to 125 VAC. 
v0 ] 50-60 cy 
e OUTPUT #1: 200 to 325 
Volts DC at 100 ma 
regulated 
‘e OUTPUT #2: 6.3 Volts 
AC CT at 3A unregu- 
lated 
e RIPPLE OUTPUT: Less 
than 10 millivolts rms 


For complete information write 
for Bulletin N-5 








co Pe. 8 8A é 
CORONA new yoRK 


LAMBDA. ELECTRONICS | 








GALL AMOMET ERS 


for special applications 


Super Sensitive 


SINGLE UNITS FOR 
PRECISE LABORATORY 
MEASUREMENTS 


Specifications: 


Size: Height 5", Base 4" square 
Weight | pound, 8 ounces 
Sensitivity: 15'' Deflection per 
microampere at a distance of 

one meter. 

Frequency: One cycle per sec- 
ond natural frequency. Other 
frequencies and sensitivities 
available. 


Resistance: 4000 ohms. 


Price: $100.00 complete. 


High Quality 
MULTIPLE-ELEMENT 
GALVANOMETERS 


oe oe WM ‘i 


Size: Height 3", Width 2" 


Length: Dependent upon number of 
element positions which are on 
.140" centers and in quantities of 
4 to 50 per housing. 
Frequency: Standard 140 cps. Other 
frequencies available on special 
order. 
Sensitivity: Standard 15 ohm 140 
cycle suspension gives a 7" de- 
flection per miliampere at a dis- 
tance of 12". 
Mirrors: Standard 10" radius of curvature. Spherical. First surface .040" wide 
x .115" long. Other focal lengths available. 
Price: 25 Elements in 25 position housing without vertical adjustment 
$1,000.00. Other models with vertical adjustment and isolated circuits at 
slight extra cost. 


Write us for quotation on your special galvanometer needs. 


TECHNICAL INSTRUMENT C0., INC. 


3732 WESTHEIMER RD. 
HOUSTON 6, TEXAS 


e 140 
June 1953--Instruments— Page 927 





High ond Low Voltage 


Selective Amplifier 
at Lime c 
mpage @ Specifically designed to afford full util 


With Over 65 db Gein 
ization of outstanding accuracy and 


Any Fined Frequency range of Beco Model 250-Cl Imped- 
from 100 CPS to 10 KC ance Bridge 


MODEL 855-Al seisiiciie cisislie ak a a 
OSCILLATOR Bridge from A.C. power 


@ Highly stable oscillator, accurate to 


AMPLIFIER sree paar ma 


@ Maximum convenience. Visual null in- 


Both Oscillotor and 
20 db Rejection D.C. Generator for 
@t 2nd Harmonic Bridge Operation 


dication. No batteries. 


MODEL 250-Cl @ Features Beco Dekadial for 


accurate resistance, capaci- 


IMPEDANCE tance, inductance Readings to four 


significant figures 


BRIDGE @ The most accurate, widest range Im- 


pedance Bridge available 


@ Compact, light, portable. 9” 
11” over all, 


@ Model 855-Al @ Wide range 


D E K A D | A L Oscillator-Amplifier ..... Resistance — | milliohm to 11 meg- 


36 feet of scale length with 38,000 discreet increments @ Model 250-C1 ‘ oe ere 
ACCURACY — Resistance: + 0.1%; Capacitance: Impedance Bridge . opacitance — | pyf to 0 pfs. 
1 0.25 %; Inductance: + 1.0%. 


Impedance — Ih to 1100 henrys. 


4312. S. E. Stark St. 
Portland 15, Oregon 


a 


CERROLOW-1 1] (with Bismuth and Indium) Bo. 
a non-shrinking casting metal that melts at 117 F. . the right ans wer i 


~--what can it do for YOU? . .. to every gauge need 
IN THIS NEW CATALOG 


Some Practical Applications 


1. Fire alarm fuses for domestic and commercial use. ~. 
Alarm will sound BEFORE a sprinkler system goes The right answer—the Marsh 
into action! answer — to every pressure 

gauge need is described by 

. Thermal fuses to shut off machines or processes in this new Marsh catalog 


case of harmful or dangerous elevation of temper- which covers hundreds of 
variations of styles, types, 


mountings, ranges, func- 
. Supporting or nesting delicate parts, preventing tions. Remember that Marsh 
distortion or shifting during grinding, milling or gauges, from the “'Stan- 
other machining operations. Turbine buckets, com- dard” series line to the 
pressor blades and vanes held in this alloy, after heavy-duty ‘‘Master- 
accurate positioning, are ground to very close gauge” series have proved 
Sslerannet. across the years to be the 
most economic al you can 


. Proof casting molds, dies, gun chambers and fine buy for a given set of 
conditions. Let us prove 


tapped threads. Low pouring temperature assures this in terms of gauges 
absolute minimum expansion of parts and two rgd product _— 
tenths inch per inch shrinkage affords accurate ; 
eon MARSH INSTRUMENT CO. 
' Sales atfiliate of Jas. P. Marsh Coro., Dept. 42, Skokie 
Export Dept.: 155 E. 44th St., New York 17, N. Y. 


ature. 


Write for detailed information 


. CERRO DE Pasco CORPORATION 


re, 


Py Dept 18 40 Wall Street 


New York 5, New York 
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Process Recorder-Controllers, Gotham, item 15 Recording Oscillograph, Century Geophysical, item 67 
Smoke Density Recorder, Bailey Meter, item 22 Recording Charts, Bristol, item 87 
Miniscale Miniature Indicators, Hays, item 26 Multichannel Oscillograph Recorder, Brush Electronics, item 122 
Bi-Act, Tri-Act Process Controllers, Taylor, item 29 Multichannel Recording Oscillograph, Midwestern Geo., item 144 
Electronic Process Control System, M, M & Moore, item 30 
Program Control System, Hagan Corp., item 31 
Speedomax Recorder-controllers, | & N, items 32, 50 RELAYS 
ee Process Controller, Fisher & Porter, item 35 Relay Engineering Handbook, Struthers-Dunn, item 45 
Pac aged Servo Components, Servomechanisms, item 63 AC, DC Relays, Automatic Electric, item 58 
Electronik" Furnace Control, M Honeywell, item 64 Thermostatic Delay Relays, Amperite, item 95 
Process Control Instruments, Penn Industrial, items 102, 126 Time Delay Relays, R. W. Cramer, item 109 
Autronic Electronic Process Control, Swartwout, item 114 i ci si al 
Control Valves, Black, Sivalls & Bryson, item 115 
Process Monitor, Annunciator, SCAM Corp., item 137 ELECTRONIC COMPONENTS 
Control Valves, Hammel-Dahl, item 145 
Permanent Magnets, Assemblies, Arnold Engr., item || 
Powerstat Variable Transformers, Superior Electric, item 18 
ACCELERATION, STRAIN Mercury Batteries, Resistors, Capacitors, Mallory, item 24 
Subminiature Slip Rings, Instrument Components, item 44 
Packaged Servo Components, Servomechanisms, item 63 
UHF Tube Sockets, Sylvania, item 70 
Thermistors, Bendix-Friez, item 71 
Plastic Cable Clips, Weckesser, item 79 
AIR Pilot Lights, Dialight Corp., item 92 
Hermetic Seal Headers, Fusite, item 103 
Dynamic Dehumidifiers, Industrol, item 66 Wound Core Bulletin, Thomas & Skinner, item 132 
Lectrodryer Air Dryers, Pittsburgh Lectrodryer, item 89 Unitized, Plug-in Components, Alden, item 136 
Dynamic Air Dryers, Kemp, item 90 


Linear Accelerometers, Statham Lab., item 38 
Multichannel Strain Indicator, Hathaway, item 52 
Stress, Vibration Analysis, Century Geo., item 67 


VALVES PANELS, pecenbatente BOARDS 
Panels, Contol Boards, Falstrom, item 4 


Sizing Contol Valves, Fisher Governor, item | Laboratory Panels, Standard Electric, item 16 
Diaphragm Control Valves, Kieley & Mueller, item 3 Panelboards, Enclosures, Littleford, item 40 
Safety Relief Valves, Farris Engineering, item 23 
Electro-Pneumatic Valve Positioner, M M & M, item 30 
Butterfly Valves, W. S. Rockwell, item 72 LAB, SHOP EQUIPMENT 
Float Valves, Klipfel Valves, item 105 ion 3 Win Seles. i 

: ae -up lweezers, Win Sales, item 53 
Regulating Valves, Kendall Controls, item 106 Torque Wrenches, Sturtevant, item 54 
Climax Control Valves, 8 S & B, item 115 Hydraulic Lab. Presses, Wabash Metal, item 57 


Valves, O-Rings, Parker, item 129 En “ese nt ' 
y ’ ; , graving Machines, H. P. Preis, item 60 
Process Control Valves, Hammel-Dahl, item 145 hharling, Stemsion, Acromer: Co. tom 6) 
Soldering Irons, Hexacon Electric, item 65 

Mercury Purifiers, Filters, Bethlehem App., item 86 

TUBING, FITTINGS Engraver, Profiler, Green Instrument, item 91 

Precision Tubing, Superior Tube Co., item 17 Micro-Drill Press, Louis Levin, item 107 

Flared-tube Fittings, Specia! Screw Products, item 51 Engravograph Engraver, New Hermes, item 120 
Tubing Fittings, Tools, Imperial, item 110 Cutter Grinder, New Hermes, item 121 
Triple-Lok Tube Fittings, Parker, item 129 Casting Metal, Cerro de Pasco, item 142 


RECORDING MAGNETS, MATERIALS 


. . . Permanent Magnets, Arnold Engineering, item || 
Recording Potentiometer, Weston, item 12 : | 
+ tet Standardization Potentiometers, Bristol, item 13 Wound Core Bulletin, Thomas & Skinner, item 132 
Dynalog Recording Potentiometers, Foxboro, item 19 
Oscillo-Record Camera, Fairchild C & |, item 20 MISCELLANEOUS 
Speedomax Potentiometer Recorder, | & N, items 32, 50 
Dynamic Strain Recording, Hathaway, item 52 Consultants, items 116, 117, 118, 119 
Electrosensitive Recording Paper, Alfax, item 56 Positions, items 112, 123, 124, 125, 130, 133 
"Electronik’ Recorders, M-Honeywell, item 64 Instrument Electronics Book, item 131 


INFORMATION CARD—June '53 


Not good after August 1. 149 


e ' develo 
cone pments reported in advertisements, New Product or New Literatur 
Your Inquiry Card | reviews, CIRCLE THE NUMBER corresponding to that which appears with the ad or write-up. ” ni 


Advertised Products New Products New Literature 


21 41 61 8b iO1 121 141 221 241 261 321 341 461 481 501 521! 
22 42 63 82 102 122 142 222 242 262 322 462 482 502 522 
23 43 63 83 103 123 143 223 263 323 463 483 503 523 
24 44 64 84 104 124 144 224 264 324 464 484 504 524 
25 45 65 85 105 125 145 225 265 285 325 465 485 505 525 
26 46 66 86 106 126 226 266 326 486 506 526 
27 67 87 107 127 227 267 327 487 507 527 
23 68 88 108 228 268 328 488 SOP 523 
29 69 89 109 229 269 329 489 509 529 
30 70 90 110 230 270 330 490 510 530 55 
31 nm OT) 231 271 331 491 Sil 531 
32 92 112 232 272 332 ‘ 492 512 532 
33 93 113 233 273 333 593 513 533 
34 94 «114 234 274 34 494 514 534 
35 % 115 235 275 335 495 515 535 
3 9 116 2% 276 336 4% Sib 5% 
37 97 «<NI7 237 277 337 497 5SI7 537 
38 9 118 18 238 278 338 498 518 538 
39 99 «119 239 279 339 499 519 539 
40 100 120 240 280 500 520 5‘0 














} \ 
A supply of these cards 
for the asking 


Is your copy of Instruments routed 
to several people? 


@Onevawn — 


Does your Company Librarian for- 
bid mutilating tech mags? 


Or do you yourself wish to pre- 
serve your own copies intact? 


Just check square on inquiry card 
and we'll send you twelve! DO IT 
NOW. 


) { 
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ADVERTISERS’ INDEX 


A 


Acragage Corporation 

Acromark Company 

Alden Products Co. 

Alfax Paper & Engineering Company 
American Chain & Cable Co. 
American Instrument Co., Inc. 
American Machine & Metals, Inc. 
American Meter Co. 

Amperite Co., Inc. 

Amthor Testing Instrument Co. 
Arnold Engineering Co. 
Automatic Electric Mfg. Co. 


Bailey Meter Co. 

Baldwin-Lima-Hamilton Corp. 

Bendix Aviation Corp. 

Berkeley Scientific Div., Beckman 
Instruments, Inc. 

Bethlehem Apparatus Co., Inc. 

Black, Sivalis & Bryson, Inc. 

Bowser, Inc. 

Bristol Company 

Brown Electro-Measurement Corp. 

Brush Electronics Company 

Burlington Instrument Co. ‘ , 


Burroughs, Electronic Instruments Div. 
‘ — FF ef 


802-803, 880, 


Cc 
Century Geophysical Corp. 
Cerro de Pasco Corp. 
Chace Co., W. M. 
Collins Microflat Co. 
Columbia-Southern Chemical Corporation 
Cramer Co., Inc., R. W. 


D 


Danie! Orifice Fitting Co. 
Dialight Corporation 


E 


Eagle Signal Corporation 

Edison, Inc., Thomas A. 

Electric Auto-Lite Co. 

Emery Co., A. H. 

Engineering Research Associates, Div. of 
Remington Rand, Inc. 

Eppley Laboratory, Inc. 


b 


Fairchild Camera & Instrument Corp. 


Falstrom Company 

Farris Engineering Corp 
Fischer & Porter Co. 

Fisher Governor Co. 

Foster Engineering Company 
Foxboro Company 
Friez Instrument Div., 
Fusite Corporation 


Bendix 


G 


General Electric Company 

Gordon Co., Claud S. 

Gotham Instruments, Div. of American 
Machine & Metals, Inc. 

Gray Instrument Co. 

Green Instrument Co. 

Gurley, W. & L. E. 


Hagan Corporation 
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" OSCILLOGRAPH 
FEATURES — 


MIDWESTERN 


PHYSICAL DATA: 


Dimensions: 7144"' wide x 61%" high 
x 1234" long, including external 
knobs and controls. 





Weight: 16 pounds (without shock- 
mounted base). 


ENGINEERING DATA: 


Recording Speeds: 1, 3, 6%, 13 
and 32 in./sec by gear changes. 
Higher paper speeds up to 42 
in./sec. available as optional. 





Magazine Capacity: 100’ x 35” 
wide Industrial Recording Paper 
or equivalent. 


Power Requirements: 24 volt de at 
9 amps. 

Timing Lines: Precision full-paper- 
width at 0.01 and/or 0.1 second 
(0.1 lines accentuated when 0.01 
lines are used) by use of governor- 
contrelled motor driving a shut- 
ter-type timer that is not ‘’g” 
sensitive. 


OPTIONAL EQUIPMENT: 


een tetra: nein amet at oN 


Spare Magazine 
Shock-mounted base 


Selection of number and type of 
galvanometers 


Remote-control equipment 


Record numbering 


“You Can Rely on Midwestern” 





Midwestern’s rugged Model 580 Oscillograph was designed for depend- 
able operation as a flight-test instrument, although it is equally useful 
in other field and laboratory applications. Among its more important 
features are: (1) 14 channels of separate data, (2) rigid cast aluminum 
alloy construction, (3) full-width timing lines at 0.01 sec with 0.1 sec 
lines accentuated or 9.1 sec lines only, (4) shutter-type ‘‘g”-proof 
precision timer, (5) trace identification (beam-interrupter type), (6) 
record numbering. The oscillograph speeds may be varied through a 
wide range by a positive gear drive. All controls are placed outside 
the oscillograph. This instrument has a full-width viewing screen 
which displays galvanometer traces on a one-to-one ratio with the 
traces being recorded; these traces may be observed while the oscillo- 
graph is operating. Midwestern offers a wide variety of precision 
galvanometers for use in this oscillograph which have undamped 


natural frequencies up to 3500 cps. 


For Complete Information and Price Quotations, Phone, Wire or Write 


3401 SOUTH HARVARD 
TULSA, OKLAHOMA 
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more information circle 144 on inquiry card. 
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Maintenance 
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blind heads. 

Stainless steel spring stem. 
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